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Office  op  Experiment  Stations, 

Washington,  D.  C.^  April  21^,  1907. 

Sir:  In  connection  with  the  nutrition  investigations  of  the  Office  of 
Experiment  Stations,  a  number  of  studies  have  been  made  of  the 
nutritive  value  and  digestibility  of  potatoes  and  other  root  crops  and 
the  losses  which  such  foods  sustain  when  cooked  in  different  ways. 
Many  analyses  of  such  foods  have  been  made  and  other  questions 
connected  with  their  place  in  the  diet  and  their  most  economical  use 
in  the  home  have  received  attention  at  several  of  jbhe  agricultural 
experiment  stations. 

The  results  of  such  investigations  and  the  general  information  avail- 
able in  scientific  journals  and  other  works  of  reference  have  been 
summarized  in  the  preparation  of  the  present  article  on  potatoes  and 
other  root  crops  used  as  food,  by  C.  F,  Langworthy,  in  charge  of  Nutri- 
tion Investigations  of  this  Office,  which  I  have  the  honor  to  transmit 
herewith  and  recommend  for  publication  as  a  Farmers^  Bulletin. 

The  article  is  similar  in  purpose  to  other  popular  summaries  which 
have  appeared  in  this  series  of  bulletins.  The  section  which  concerns 
potatoes  is  a  revision  and  extension  of  an  article  by  Doctor  Lang- 
worthy,  published  in  the  Yearbook  of  the  Department  for  1900. 

Kespectfull3% 

A.  C.  True, 

Directar. 
Hon.  Jam^s  Wilson, 

Secretary  of  Agriculture. 
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POTATOES  AND  OTHER  ROOT  CROPS  AS  FOOD. 


INTBODTTCTION. 

Among  the  products  of  the  vegetable  kingdom  used  for  human  food 
the  cereals  are  undoubtedly  the  most  important,  but  next  to  them  must 
be  placed  the  group  of  plants  which  during  the  favorable  days  of  sum- 
mer lay  up  for  themselves  a  supply  of  reserve  material  in  thickened 
roots  or  underground  stems  and  bulbs.  These  plants  belong  to  many 
diflferent  groups  and  have  different  habits  and  varied  appearance,  but 
from  the  standpoint  of  food  value  their  common  characteristic  of 
producing  underground  parts  filled^  with  nutritious  material  makes  it 
convenient  and  logical  to  group  them  together.  In  some  cases  it  is  a 
true  root,  such  as  the  beet,  in  which  the  plant  lays  up  its  store;  in 
others  it  is  an  underground  stem  as  in  the  case  of  tubers  like  the 
potato,  and  again  it  is  a  bulb  like  the  onion.  Botanically,  these  dis- 
tinctions are  very  important,  but  they  have  little  bearing  on  the  food 
value,  and  for  the  present  purpose  it  is  sufficiently  accurate  to  speak 
of  all  such  vegetables  as  "root  crops." 

These  edible  tuberous  bulbs  and  roots  divide  themselves  roughly 
into  two  main  classes:  Those  in  which  the  plant  stores  its  food  princi- 
pally in  the  form  of  insoluble  starch,  and  those  in  which  a  compara- 
tively large  proportion  is  in  the  form  of  sugar  or  some  other  soluble 
bodies.  As  a  general  rule  vegetables  of  the  latter  group  contain  a 
larger  proportion  of  water  than  the  starchy  tubers,  etc.,  and  are  there- 
fore often  called  the  succulent  roots. 

Of  the  starchy  group,  the  common  potato  is  by  far  the  most  impor- 
tant as  regards  both  its  nutritive  value  and  the  extent  of  its  cultivation. 
In  the  United  States  the  sweet  potato  ranks  next  to  it.  What  a 
prominent  place  these  two  together  hold  in  the  diet  may  be  seen  from 
the  fact  that  in  the  average  of  376  American  dietary  studies  they  were 
found  to  furnish  12.5  per  cent,  or  about  one-eighth  of  the  total  food 
material,  and  8.3  per  cent,  or  about  one-twelfth  of  the  carbohydrates. 
All  other  vegetables  together  furnished  only  7.8  per  cent  of  the  total 
food  and  3.7  per  cent  of  the  carbohydrates.  There  are  no  starchy 
tubers  or  roots  except  these  in  general  use  in  this  country,  though  a 
few  are  frequently  seen  in  city  markets.  In  other  parts  of  the  world, 
especially  in  eastern  Asia  and  the  Tropics,  others  to  a  large  extent 
occupy  the  place  which  potatoes  hold  in  Europe  and  America. 
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The  succulent  roots  are  less  important  as  human  food  than  the 
starchy  ones.  Beets,  carrots,  parsnips,  turnips,  and  onions  are  the 
most  common.  Many  of  them  are  characterized  by  strong  flavors 
and  odors  due  to  volatile  oils  which  they  contain.  Like  potatoes, 
they  can  be  stored  for  months  without  serious  deterioration^  and 
bein^  comparatively  low-priced  occupy  an  important  place  in  the  list 
of  winter  vegetables.  Some  highly  flavored  roots,  such  as  the  horse- 
radish and  ginger,  serve  mainly  as  condiments,  their  food  value  in 
the  quantities  in  which  they  are  used  being  too  small  to  be  of  any 
practical  importance. 

The  tubers  and  root  vegetables  may  roughly  be  said  to  contain  from 
70  to  90  per  cent  water  and  from  10  to  30  per  cent  solid  material.  By 
far  the  greater  part  of  the  solid  matter  occurs  in  some  form  or  forms 
of  carbohydrates.  There  are  also  small  quantities  of  nitrogenous 
substances,  and,  compared  with  most  food  materials,  considerable 
quantities  of  mineral  matters  or  ash,  especially  in  the  succulent  roots. 
From  this  it  will  be  seen  that  even  the  least  watery  of  these  vegetables 
is  far  from  supplying  the  body  with  all  that  it  needs.  The  carbo- 
hydrates furnish  it  with  excellent  fuel  for  keeping  up  its  warmth  and 
supplying  it  with  energy  needed  for  muscular  activity.  The  ash  and 
the  various  compounds  which  give  flavor  supply  the  needed  mineral 
matters  and  stimulate  the  action  of  the  digestive  organs,  but  protein 
or  nitrogenous  .material,  which  is  indispensable  in  the  building  and 
repair  of  muscular  tissue,  is  in  most  varieties  nearly  lacking,  and 
in  no  case  is  it  in  the  right  proportion  to  nonnitrogenous  mcaterial  to 
serve  for  the  best  bodily  development.  Much  is  said  about  the  Irish 
peasant  and  his  potato  diet  and  how  well  he  can  live  and  work  on  this 
fare,  but  in  almost  every  case  he  keeps  a  cow  along  with  his  potato 
patch,  and  the  abundance  of  milk  in  his  diet  furnishes  him  with  a  fair 
amount  of  protein.  There  is  every  reason  to  believe  that  among  the 
tropical  races,  who  are  supposed  to  live  mainly  on  the  starchy  roots 
and  similar  foods,  there  are  some  such  sources  of  protein  in  the  diet 
which  general  observers  have  overlooked.  For  instance,  few  trav- 
elers who- write  of  the  general  use  of  rice  in  the  Orient  realize  the 
importance  of  the  nitrogenous  soy-bean  products  so  extensively  used 
in  China  and  Japan,  or  the  milk,  milk  products,  pulse,  or  legumes, 
and  similar  foods  used  in  India.  It  is  in  connection  with  other 
materials  richer  in  protein  that  the  edible  tubers  and  roots  find  their 
true  place  in  the  diet. 

The  potato  so  far  surpasses  all  other  tubers  and  roots  in  importiinco 
that  its  composition  and  nutritive  value  have  been  carefully  studied 
both  in  this  country  and  in  Europe.  It  will,  theivfore,  be  discussed 
in  detail  and  in  a  measure  considered  as  a  tj-pe  of  all  the  other  tubers 
and  roots,  especially  the  starchy  group. 
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POTATOES. 

HIST0B7  AND  JSKTETSTT  OF  CTTLTIVATIOK. 

The  potato^  called  in  different  regions  white  potato,  Irish  potato, 
English  potato,  or  round  potato,  was  first  introduced  into  Europe 
between  1580  and  1585  by  the  Spaniards,  and  afterwards  by  the  Eng- 
lish about  the  time  of  the  expeditions  sent  by  Raleigh  to  the  Virginia 
country.  It  is  believed  to  be  a  native  of  Chile,  where  a  wild  plant  is 
still  found  which  much  resembles  it.  A  similar  tuber,  known  as  the 
Cetewayo  potato,  is  ako  eaten  by  the  natives  in  some  districts  of 
South  Africa.  When  first  visited  by  Europeans,  the  aborigines  in 
Chile  and  adjaoent  regions  cultivated  the  potato  for  its  edible  tubers 
and  bad  apparently  long  done  so.  It  was  probably  introduced  into 
the  United  States,  especially  into  Virginia  and  North  Carolina,  toward 
the  end  of  the  sixteenth  century.  In  spite  of  its  easy  cultivation,  rich 
3Meld,  and  pleasant  flavor,  the  potato  did  not  receive  a  warm  welcome 
when  first  introduced  into  Europe.  For  a  long  time  thci*e  was  a  pop- 
ular belief  that  it  was  poisonous,  perhaps  because  botanically  it  is 
related  to  the  deadly  nightshade,  and  for  years  it  was  cultivated 
mainly  as  a  garden  curiosity.  During  the  second  half  of  the  eight- 
eenth century,  however,  came  a  series  of  bad  harvests  in  some  of  the 
staple  food  crops  throughout  Europe  and  the  potato  quickly  rose  into 
almost  universal  prominence.  Since  then  its  use  has  constantly 
increased^  for  it  is  one  of  the  cheapest  vegetables  to  raise,  can  be  kept 
over  the  winter,  is  easy  to  prepare  for  the  table,  pleasant  in  taste,  and 
very  rich  in  digestible  starch.  It  soon  became  a  staple  food  among 
all  classes  throughout  central  and  northern  Europe,  so  that  when  in 
the  middle  of  the  last  century  the  black  rot  wrought  its  deadly  havoc 
on  the  crops  not  only  Ireland  but  large  districts  in  continental  Europe 
also  were  seriously  threatened  with  famine.  Next  to  the  breadstuffs 
it  is  undoubtedly  the  most  important  food  crop  of  the  western  nations. 

According  to  the  last  United  States  census,  273,818,167  bushels  were 
raised  in  this  country  in  1899,  representing  40.7  per  cent  of  the  total 
vegetable  crop,  and  valued  at  $98,380,110.  Of  course,  part  of  the 
total  crop  is  used  for  animal  fodder  and  a  part  for  various  manu- 
factured articles,  but  the  proportion  thus  used  is  probably  small,  and 
includes  mainly  inferior  grades  of  tubers.  The  principal  article  manu- 
factured from  potatoes  is  starch,  which,  until  cornstarch  supplanted 
it,  was  quite  largely  used  in  cooking,  but  now  is  mainly  employed  for 
making  sizing  for  paper  and  textiles  and  for  other  technical  purposes. 
Potato  starch  has  also  l)een  sometimes  found  as  an  adulterant  of  fine 
flours  and  starches.  Much  of  our  commercial  glucose  is  made  from 
potatoes,  and  they  are  also  an  important  source  of  alcohol,  especially 
in  Europe. 
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It  is  a  fact  worthy  of  mention  that,  as  the  potato  has  been  modified 
by  cultivation,  it  has  largely  lost  the  power  of  producing  seeds,  aud 
the  cultivated  potato  differs  from  the  wild  in  seldom  producing  seed- 
bearing  fruits.  This  is  a  disadvantage  from  the  plant-breeder's  stand- 
point, as  he  depends  on  seed  from  blossoms  properly  fertilized  to 
yield  new  varieties.  From  the  grower's  standpoint  it  is  of  little 
moment,  as  he  always  uses  the  old  tubers  in  planting  the  potato  crop, 
each  ''eye"  in  the  potato  being  a  bud  on  the  underground  stem  which 
is  capable  of  growing  into  a  new  plant. 

The  potato  is  grown  in  practically  all  parts  of  the  United  Statei^, 
but  most  abundantly  in  the  North  Atlantic  and  North  Central  States. 
Within  recent  years  its  culture  has  been  greatly  developed  throughout 
the  sandy  pine  tracts  just  south  of  the  Canadian  boundary,  and  local 
experiment  stations  have  given  great  aid  and  encouragement  to  the 
work.  The  South  Atlantic  States  furnish  a  considerable  proportion 
of  the  crop,  but  mainly  in  the  form  of  high-priced  early  potatoes  for 
city  markets.^ 

STBTJCTT7BE  AND  COMPOSITION. 

The  potato  tuber,  as  has  been  sai'd,  is  in  reality  a  modified  stem, 
being  shortened  and  thickened  as  a  storehouse  foT  material  held  in 
reserve  for  the  early  growth  of  new  plants.  The  outer  skin  of  the 
tuber  consists  of  a  thin,  grayish  brown  corky  substance  and  corre- 
sponds roughly  to  the  bark  of  an  overground  stem.  If  a  crosswise 
section  of  a  raw  potato  is  held  up  to  the  light  three  distinct  parts 
besides  the  skin  may  be  seen.  The  outermost  one  is  known  as  the 
cortical  layer  and  maybe  from  0.12  to  0.5  inch  in  thickness.  This 
layer  is  slightly  colored,  the  tint  varying  with  the  kind,  and  turns 
green  if  exposed  to  the  light  for  some  time,  thus  showing  its  relation 
to  the  tender  green  layer  beneath  the  bark  of  overground  stems.  It 
is  denser  than  the  other  parts  of  the  potato  and  contains  many  fibro- 
vascular  bundles,  especially  on  the  inner  edge  where  a  marked  ring  of 
them  plainly  separates  this  layer  from  the  next.  The  interior  or  flesh 
of  the  tuber  is  made  up  of  two  layers  known  as  the  outer  and  inner 
medullary  areas.  The  outer  one  forms  the  main  bulk  of  a  well-devel- 
oped potato  and  contains  the  greater  part  of  the  food  ingredients. 
The  inner  medullary  area,  sometimes  called  the  core,  appears  in  a 
cross  section  of  the  tuber  to  spread  irregular  arms  up  into  the  outer, 
so  that  its  outline  roughly  suggests  a  star.  It  contains  slightly  more 
cellulose  and  less  water  and  nutrients  than  the  outer  medullary  por- 
tion.     These  four  parts  of  the  tuber  are  shown  in  figure  1. 

J^s  in  all  other  plant  forms,  the  framework  of  the  tuber  is  made  np 
of  cellulose,  a  carbohydrate  or  group  of  carbohydrates  familiar  in 
many  forms,  as,  for  instance,  the  fiber  of  cotton  or  linen  or  the  bran 
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of  wheat  In  food  and  feeding  utuff  analyses  it  is  usually  desiffnated 
crude  fiber.  Cellulose  forms  the  walls  of  a  network  of  cells,  which  in 
turn  form  the  body  of  the  tuber.  These  cells  vary  in  shape  and  size 
in  different  sections  of  the  tuber  accordin)2f  to  the  part  they  play  in  its 
life.  In  the  flesh  they  serve  mainly  tor  storage,  and  in  them  lie  the 
stanch  grains.     (See  fig.  3((.) 

The  interior  of  the  tuber  is  more  or  less  permeated  by  water  in  which 
are  dissolved  nearly  all  the  soluble  ingredients,  including  the  varioua 
soluble  carbohydrates,"  mineral  matters,  and  soluble  proteid  bodies.  ■ 


Cultural  varieties  of  a  given  plant  often  have  very  different  habits, 
appearance,  and  quality,  and  it  is  natural  that  the  amounts  and  pro- 
portions of  water,  carbohydrates,  fats,  protein,  and  mineral  matters 
which  the  potato  contains  should  vary  with  the  variety  as  well  as  with 
the  character  of  the  soil,  the  climate,  and  other  conditions  under  which 
it  grows.    Moreover,  since  the  needs  of  the  potato  plant  vary  at  dif- 

"In  this  connectiun  it  is  well  tor«cal1  that  the  rsrboh  yd  rates  (celluloee.  starch,  the 
diSerent  kinds  of  Bugara,  etc.  ]  are  all  cloeely  relahid,  and  that  under  the  influence  of 
certain  adds,  heat,  or  other  agency  an  inaoluble  form,  such  an  atarch,  may  be  changed 
into  a  soluble  form,  or  vice  versa. 
32H8— Ko.  29&-07 2 
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ferent  sta^s  of  its  developement,  it  will  provide  for  them  by  varying 
the  ingredients  stored  in  the  tubers  and  elsewhere.  Taking  into 
account  all  these  factors,  it  might  seem  impossible  to  make  any  general 
statements  about  the  chemical  composition  of  the  potato,  but  it  may  be 
said  that  the  variations  are  in  degree  rather  than  in  kind,  and  so  many 
analyses  and  studies  have  been  made,  both  in  this  country  and  in 
Europe,  that  the  average  or  general  characteristics  of  the  potato  arc 
now  well  established.  The  figures  in  Table  1  show  the  composition 
of  raw  and  cooked  potatoes  and  represent  the  aven^^e  of  many  Ameri- 
can analyses.  For  comparison  the  composition  of  white  bread  is  also 
given. 

•  Tablb  1. — Composition  of  raw  and  cooked  potatoes. 


Kind  of  food. 


Refuse. 


Potato,  R»i>arcfaaMed 

Potato,  edible  portion 

PoUto,  boiled 

Potato,  uMKhed  and  seasoned 

Potatoes  fried  in   fat,  "Potato 

chips" 

Potato,  evaporated 

White  bread 


Water. 


Ptr  ct. 
20.0 


Perct. 
62.6 
7S.S 
76l5 
75.1 

2.2 

7.1 

35.3 


Fat 

Carbohydrates. 

Aah. 

Pro- 
tein. 

Sugar, 

starch, 

etc. 

Crude 
fiber. 

Per  ct. 

Perct. 

Perct. 

Per  ct. 

Prret. 

1.8 

0.1 

13.8 

0.9 

0.8 

2.2 

.1 

18.0 

.4 

1.0 

2.5 

.1 

20.3 

.6 

1.0 

2.6 

3.0 

17.8 

1 

1.5 

6.8 

89.8 

46.7 

4.5 

8.5 

.4 

80.9 

3.1 

9.2 

L8 

52.6 

.6 

1,1 

Piiel 

value  per 

pound. 


310 
875 
410 

505 


2.675 
l.tViO 
1,215 


The  corky  skin  of  the  potato  makes  up  about  2.5  per  cent  of  the 
whole,  and  the  cortical  layer  8.5  per  cent,  leaving  89  per  cent  for  tho 
medullary  areas.  Theoretically,  the  skin  is  the  only  refuse  or  inedible 
material  in  the  potato,  but  in  practice  a  considerable  part  of  the  corti- 
cal layer  is  usually  removed  with  it.  When  the  surface  is  irregular 
or  lumpy  or  the  tubers  have  shriveled  in  storage,  a  much  greater  pro- 
portion of  the  flesh  is  likely  to  be  cut  off  with  the  skin  in  peeling  than 
is  the  case  when  tho  tubers  arc  smooth  and  in  good  condition.  Whon 
potatoes  are  Imked  or  boiled  in  their  jackets,  more  or  less  of  tho  flesh 
is  wasted  when  the  skin  is  removed,  and  in  this  case  also  the  amount 
bears  some  relation  to  the  shape  of  the  tubers.  Just  how  much  such 
a  loss  of  edible  portion  averages  it  is  hard  to  say.  In  connection  with 
the  nutrition  investigations  of  this  Department,  it  was  estimated  that 
in  peeling  raw  potatoes  the  loss  was  about  20  per  cent,  which  would 
include  not  only  all  of  the  skin  and  tho  cortical  layer,  but  also  9  per 
cent  from  the  flesh.  When  we  recall  how  large  is  tho  proportion  of 
water  and  how  low  that  of  nutrients  in  the  tuber,  and  also  that  the 
larger  proportion  of  the  valuable  protein  and  mineral  matters  is  in 
the  outer  layers,  this  waste  appears  more  important  than  is  genenilly 
realized. 

The  edible  portion  of  the  potato,  i.  e. ,  the  tuber  without  the  corky 
skin,  holds  on  an  average  about  78  per  cent  water,  and  so  only  about 
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20  per  oeot  of  the  whole  tuber  has  a  direct  food  value.  Figure  2  rep- 
resents the  compositioB  of  the  potato  in  graphic  form  and  shows  the 
proportioB  usually  wasted  when  it  is  boiled. 

This  diagram  shows  very  plainly  that  the  bulk  of  the  potato  tuber 
is  water.  Tlie  stage  of  growth  and  other  conditions  affect  the  p!ro- 
portion  present,  young  tubers  being  more  juicy  or  watery  than  those 
which  are  fully  deireloped.  When  potatoes  are  stored,  tixey  undergo 
a  shrinkage  chiefly  owing  to  loss  of  water  or  juioe  by  evaporatioa. 
According  to  tests  made  at  the  Miefaigaa  Agricultural  Experiment 
Station  this  loss  amounted  to  11.5  per  oent  when  they  were  kept  in 
storage  from  September  30  to  3iay  1. 

The  carbohydrates  are  by  far  the  most  abundant  of  the  nutrients. 
Of  the  18.4  per  cent  present  less  than  0.5  per  cent  is  made  up  of  cel- 
lulose, yet  one  sometimes  hears  the  statement  made  that  potatoes  are 
indigestible  on  account  of  the  large  quantities  of  cellulose  which  they 
contoin.  In  reality  there  is  as  mudi  or  more  in  almost  ail  the  cereals 
And  other  vegetable 


foods,  and  such  a 
criticism  of  the  po- 
tato has  no  warrant 
of  fact. 

The  bulk  of  the 
carbohydrates  which 
the  potato  stores  for 
future  use  is  in  the 


pRcrmNB2% 


fATOJ^ 


form  of  starch,  Whldl  ^^  «.— Campodtl<m  of  the  potato.  The  shaded  portion  reprewsnts 
is,  of  course,  insolu-  -  ^  average  loss  of  nutrientu  when  boiled. 

ble  in  cold  water,  and  small  quantities  of  such  soluble  carbohy- 
drates as  dextrose,  sugar,  etc.  In  young  tubers  there  is  a  larger 
proportion  of  sugars  and  less  starch  than  when  they  have  become 
mature.  As  the  tuber  lies  in  the  ground  the  starch  content  increases. 
When  it  begins  to  sprout,  however,  part  of  the  starch  is  converted 
by  a  ferment  in  the  tuber  into  sc^uble  glucose.  Thus,  young  or 
early  potatoes  and  old  ones  both  have  a  smaller  proportion  of  starch 
and  more  soluble  sugars  than  well-grown  but  still  fresh  tubei*8.  If 
the  grated  potato  is  mixed  with  water  starch  falls  out  from  the 
broken  cells  and  settles  to  the  bottom  of  the  vessel,  and  may  be 
removed  in  the  form  of  a  white  deposit.  Starch  is  manufactured  to 
a  large  extent  from  potatoes  by  methods  which  are  similar  to  the 
alx)ve  in  principle.^ 

Other  carbohydrates  in  the  potato  are  the  so-called  pectose  bodies, 
the  substances  which  cause  fruit  jellies  to  stiffen,  and  when  the  tubers 
are  large  and  pulpy  pectoses  may  make  up  4  per  cent  of  the  tuber, 

«  For  an  extended  account  of  the  manufactare  of  starch  from  potatoes,  see  U.  B. 
Dept.  Agr.y  Bur.  Chem.  Bui.  58. 
»6 
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though  they  usually  occur  in  much  smaller  quantities.  Tliey  are  be- 
lieved to  have  about  the  same  food  value  as  starch. 

Fat,  or  ether  extract,  appears  in  such  small  quantities  in  potatoes 
that  it  may  be  practically  neglected  in  discussing  their  food  value, 
especially  as  the  greater  part  occurs  in  the  inedible  skin  in  the  form 
of  a  wax-like  body. 

The  protein  bodies  are  rather  scanty,  as  compared  with  those  of  cereals 
and  such  vegetables  as  peas  and  beans.  Only  about  60  per  cent  of  the 
total  amount  present  is  true  protein — that  is,  in  a  form  which  can  be 
used  for  the  building  and  repair  of  body  tissue.  This  means  that  a 
pound  of  potatoes  furnishes  only  about  1.3  per  cent  or  0.2  of  an  ounce 
of  true  protein,  and  emphasizes  the  statement  already  made  that  po- 
tatoes alone  make  a  very  incomplete  diet,  as  the  proportion  of  nitrog- 
enous material  would  be  very  small  in  a  quantity  sufficient  to  supply 
the  body  with  all  the  energy-yielding  material  required. 

These  potato  proteids  have  been  studied  by  the  Connecticut  Experi- 
ment Station  and  found  to  consist  of  a  form  of  globulin,  for-  which 
the  name  'Huberin"  is  suggested,  and  a  proteose,  part  of  these  nitrog- 
enous constituents  being  dissolved  in  the  juice  and  part  stored  with 
the  starch  in  the  cells,  especially  in  the  cortical  layer. 

The  nonproteid  forms  of  nitrogenous  substances  in  the  potato  are 
asparagin  and  small  quantities  of  amido  acids,  occurring  mostly  in 
the  juice.  If  they  have  any  food  value  it  is  indirect  and  due  to  the 
fact  that  they  protect  the  true  proteids  from  waste  during  digestion. 
It  is  possible  that  they  may  aid  digestion  in  some  way  or  serve  a 
similar  purposiC.  There  is  a  larger  proportion  of  protein  compounds, 
and  especially  of  the  more  soluble  forms,  in  young  potatoes  than  in  old. 

The  most  important  mineral  matters  found  in  potatoes  are  potash 
and  phosphoric  acid  compounds.  There  are  several  organic  acids  (as 
citric,  tartaric,  and  succinic  acid),  which  vary  in  tubers  of  different 
ages  and  account  in  some  measure  for  the  flavor  of  potatoes.  (See 
also  p.  19.) 

If  peeled  potatoes  are  exposed  to  the  air  the  outer  surface  turns 
brown,  just  as  does  the  flesh  of  many  fruits.  Such  change  is  due  to 
the  action  of  enzyms  or  unorganized  ferments  natui*ally  present  in 
the  plants.  In  the  presence  of  the  oxygen  of  the  air  thpy  work 
upon  tannin-like  bodies  in  the  tuber  or  fruit  in  such  a  way  that  the 
latter  change  color.  In  the  case  of  potatoes  this  browning  may  be 
prevented  by  putting  the  peeled  tubers  into  salted  water  or  even  into 
cold  plain  water. 

In  the  condition  in  which  they  are  purchased  potatoes  resemble 
such  succulent  carbohydrate  foods  as  turnips  and  beets,  with  an 
average  water  content  of  90  per  cent,  more  than  they  do  such  drj"  car- 
bohydrate foods  as  flour  or  rice,  with  an  average  of  12  per  cent.     The 
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condition  in  which  foods  are  eaten  should  also  be  taken  into  account, 
for  if  the  value  of  a  food  is  judged  solely  by  its  chemical  composition  as 
it  is  found  in  the  market  a  wrong  impression  may  be  obtained.  For 
instance,  potatoes  as  purchased  consist  of  one-fifth  and  rice  of  seven- 
eighths  nutritive  material.  The  first  inference  is  that  rice  is  more 
than  four  times  as  nutritious  as  potatoes.  In  one  sense  this  is  true — 
that  is  to  say,  a  pound  of  uncooked  rice  contains  more  than  four  times 
as  much  nutritive  material  as  a  pound  of  raw  potatoes.  But  if  we 
take  about  4  pounds  of  potatoes — that  is,  the  amount  necessary  to  fur- 
nish as  much  nutritive  material  as  the  pound  of  rice — the  composition 
and  nutritive  value  of  the  two  quantities  will  be  just  about  the  same, 
while  from  a  pecuniary  standpoint  the  advantage  would  be  on  the  side 
of  the  potatoes.  The  chief  difference  in  the  two  foods  before  cooking 
is  that  one  is  juicy  and  bulky,  while  the  other  is  dry,  and  therefore 
more  concentrated.  In  cooking  rice  we  mix  water  with  it,  and  may 
thus  make  a  material  not  very  different  in  composition  from  potatoes. 
By  drying  potatoes  thf«y  can  be  made  very  similar  in  composition  and 
food  value  to  rice.  Considering  the  two  articles  as  ordinarily  pur- 
i-hased,  4.5  pounds  of  raw  potatoes  and  a  pound  of  uncooked  rice 
contain  nearly  equal  weights  of  each  class  of  nutrients  and  have  aboiit 
the  same  nutritive  value. 

GOOXINQ. 

In  cooking,  the  heat  affects  the  various  constituents  of  the  potato  in 
different  ways.  The  water  expands  into  steam,  part  of  which  evapo- 
rates from  the  surface.  Within  the  minute  cells  making  up  the  tuber 
it  presses  so  hard  against  the  walls  that  the  tough  cellulose  is  ruptured 
just  as  any  air-tight  vessel  may  be  broken  by  the  pressure  of  expand- 
ing steam.  The  starch  grains  inside  the  cells  are  thus  released,  some  of 
them  being  also  disintegrated,  while  part  are  changed  into  the  soluble 
form  of  dextrin  by  the  heat  and  pait  are  filled  with  water  or  hydrated. 
The  protein  coagulates  or  hardens  much  as  the  white  of  egg  does  in 
boiling,  and  at  least  a  part  of  it  is  broken  down  into  simpler  bodies.  The 
mineral  salts  are  probably  little  affected,  but  some  of  them  are  broken 
down,  part  of  their  constituents  passing  off  as  gases  and  part  forming 
new  compounds  with  quite  different  characteristics.  It  is  the  sum  of 
these  and  minor  changes  which  make  the  difference  between  a  raw  and 
a  cooked  potato.  As  may  be  seen  from  the  figures  in  Table  1,  the 
cooked  potatoes  which  contain  no  added  fat  or  other  material  do  not 
differ  much  from  the  raw  as  regards  composition.  The  effect  of  cook- 
ing on  the  mechanical  condition  of  the  potato  cells  is  shown  in  figure  3. 

The  figures  show  the  great  changes  in  the  mechanical  condition  of 
the  potato  flesh  under  the  influence  of  heat,  the  broken  cell  walls  and 
the  increased  bulk  of  the  starch  grains  being  particularly  noticeable. 
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The  mealy,  soft,  porous,  cooked  potato  u  in  s  favorable  condition  for 
the  action  of  the  digestive  juices,  as  moisture  readily  peoetrateii  to  all 
parts  of  it,  while  this  is  not  the  case  with  the  raw  and  rather  tough 
flesh  of  the  uncooked  tuber.  It  U  commonly  said  that  raw  starch,  like 
that  found  in  the  potato,  is  not  digestible,  but  later  iavestigations 
indicate  that  this  is  not  the  case  and  that  the  digestive  juices  will 
dissolve  the  starch,  provided  the  cell  walls  are  ruptured  ao  that  the 
ferments  may  come  in  contact  with  it.  The  fact  that  some  of  the 
starch  may  be  changed  to  soluble  bodies  under  the  influenco  of  heat  in 
cooking  is  an  advantage  rather  than  the  reverse  from  the  standpoint  of 
digestion. 

One  of  the  great  advantages  in  cooking  potatoes  «ud  similar  vog6- 
table  foods  is  the  improvement  in  flavor.  Baw  potatoes,  especially 
old  ones,  often  have  a  decidedly  bitter  and  disagreeable  flavor  (see 
p.  20),  which  is  less  marked  after  cooking,  as  some  of  the  flavor-yield- 
ing bodies  are  volatilized  or  are  extracted.     The  flavor  of  the  cooked 


potato  is  also  due  in  part  to  the  development  of  the  cookcd-start^^h 
taste,  which  is  much  more  pleasant  than  that  of  raw  stan:-h. 

There  are  also  disadvantages  in  the  results  of  cooking,  and  though 
on  the  whole  they  are  much  less  important  than  the  advantages  never- 
theless they  influence  the  food  value.  There  is  some  reason  for 
believing  that  the  protein  of  the  potato  when  stiffened  by  heat  is  less 
easily  digested  than  when  raw.  A  much  more  serious  matter  is  that 
considerable  quantities  of  tlio  nutrients  may  be  lost  from  the  potato 
during  cooking.  So  important  is  this  point  that  at  the  Connecticut 
and  Minnesota  expenment  stations  several  series  of  exiK-riments  ha\-c 
been  made  to  determine  just  how  much  of  the  various  nutrients  is 
thus  lost  when  the  potatoes  are  cooked  in  various  waj's.  In  some  of 
the  tests  distilled  water  and  in  others  limewater  and  alkaline  wat*r 
were  used,  but  the  quality  of  the  water  seemed  to  have  little  influence 
on  the  loss.  In  other  exjwriments  some  of  the  potatoes  were  soakeii 
for  several  houi-s  before  boiling,  and  it  was  found  that  this  tripled 
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the  pi'oportion'  of  protein  lo^  and  doubled  that  of  the  ash.  If  the 
potatoes  were  put  into  cold  water  at  the  start,  it  was  found  that  they 
lost  almost  twice  as  much  protein  (15.8  per  cent)  as  when  they  were 
plunged  at  once  into  boilings  water  (8.2  per  cent).  With  the  cold  they 
lost  18.8  per  cent  of  their  ash  and  with  the  hot  water  practically  the 
same  amount  It  has  been  suggested  that  the  difference  in  the  amount 
of  protein  i^emoved  is  due  to  the  fact  that  when  the  potato  is  plunged 
into  boiling  water  the  protein  near  the  surface  hardens  at  once  and 
hinders  the  escape  of  juices  from  the  interior.  When,  on  the  other 
hand,  it  is  heated  slowly  much  of  the  juice  soaks  out  before  the  pro- 
tein coagulates.  On  account  of  these  losses  in  boiling  potatoes  many 
persons  consider  steaming  preferable.    (See  p.  11.) 

The  tests  just  described  were  all  made  with  peeled  potatoes,  but 
another  series  was  made  with  unpeeled  ones  in  which  it  was  found 
that  when  boiled  in  their  jackets  potatoes  lost  only  1  per  cent  of 
their  protein  and  a  little  over  3  per  cent  of  their  ash,  no  matter  what 
the  temperature  of  the  water  was  at  the  start.  Almost  no  starch  is 
removed  when  potatoes  are  boiled  in  their  skins,  but  when  peeled  the 
mechanical  action  of  the  boiling  water  wears  off  the  outer  surface  and 
in  this  way  as  much  as  8  per  cent  of  the  carbohydrates  may  be  lost 

Evidently,  then,  by  far  the  most  economical  way  to  boil  potatoes  is 
in  their  jackets.  When  they  are  cooked  this  way  they  should,  of 
course,  be  thoroughly  scraped  before  boiling  and  it  is  a  common  prac- 
tice to  remove  a  section  of  the  skin  at  each  end  of  the  potato  or  to 
pare  a  ring  around  the  middle  of  the  tuber  so  that  the  moisture  may 
escape  and  the  cooked  potato  may  not  become  s<^gy  on  standing.  If 
they  are  peeled  before  cooking  they  should  be  placed  directly  in  hot 
water. 

When  baked  in  their  skins  potatoes  probably  undergo  much  the 
same  changes  as  in  boiling,  save  that  they  lose  practically  none  of  their 
ingredients  except  a  little  water  which  evaporates  through  the  skin. 
Some  of  their  moisture  changes  to  steam  inside,  and  unless  the  pota- 
toes are  to  be  eaten  immediately  this  must  be  allowed  a  way  of  escape 
through  a  break  or  holes  made  with  a  fork  in  the  skin,  or  it  will  change 
back  to  water  and  make  the  potato  soggy. 

When  raw  potatoes  are  fried  the}'-  should  be  cut  into  small  pieces  in 
oixier  that  the  heat  may  penetrate  to  the  interior  before  the  coating  of 
fat  on  the  outside  becomes  scorched.  They  lose  some  water  by  evapo- 
ration and  absorb  considerable  fat  The  thinner  the  pieces  the  greater 
will  be  both  these  changes.  Thus  potato  chips  are  found  to  contain 
only  2  per  cent  of  water  and  39.8  per  cent  of  fat,  whereas  the  raw 
tubers  contain  about  78  per  cent  water  and  0.1  per  cent  fat 

When  boiled  potatoes  are  mashed  with  milk  and  butter,  fried,  or  pre- 
pared in  any  of  the  multitudinous  ways  familiar  to  good  cooks,  their 
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composition  will  be  that  of  plain  boiled  potatoes  plus  the  nutrients  in 
the  materials  added.  Pur^e  of  potatoes  made  with  milk  would  make 
a  much  better  single  ration  than  plain  potatoes,  because  it  contains  a 
higher  proportion  of  protein.  Salt,  pepper,  and  other  seasonings 
have  also  a  decided  value  in  that  they  improve  the  flavor  of  the  pota- 
toes and  make  them  more  appetizing.  The  potato  may  be  prepared 
for  the  table  in  a  great  many  ways,  and  this  is  an  advantage,  as  it  helps 
to  give  variety  to  the  diet. 

Grated  potatoes  are  sometimes  mixed  with  yeast  and  used  in  place 
of  flour  for  making  a  kind  of  bread,  rolls,  or  other  similar  food. 
Many  cooks  think  that  starting  yeast  for  bread  or  rolls  with  potatoes 
instead  of  wheat  flour  makes  a  lighter  sponge.  This  may  be  because 
the  potatoes  contain  a  more  favorable  proportion  of  the  carbohydrates 
and  other  nutrients  upon  which  the  yeast  feeds  than  does  the  wheat 
flour. 

In  this  country  the  main  test  of  the  cooking  quality  of  the  potato  is 
whether  or  not  it  yields  a  light,  crystalline  mass  with  almost  distinct 
starch  particles,  or,  in  common  parlance,  Its  mealiness.  Investigations 
were  carried  pn  at  the  Cornell  Experiment  Station  to  learn  what  it 
was  that  produced  this  mealiness,  and  the  conclusion  was  reached  that 
it  depended  mainly  on  the  starch.  If  this  was  abundant  and  evenly 
distributed  throughout  the  tuber  the  cells  would  burst  open  in  cooking 
and  make  a  light,  flaky,  uniform  mass.  If  the  starch  was  scanty  in 
any  part  of  the  potato,  water  would  be  likely  to  settle  there  and  make 
the  cooked  potato  soggy.  Mature  but  still  fresh  tubers  hold  more 
starch  than  either  young  or  long  stored  ones  as  we  have  already  seen, 
and  the  inner  medullary  layer  is  more  likely  to  be  poor  in  starch  than 
the  outer  layer.  Therefore  the  tubers  most  likely  to  cook  into  meali- 
ness are  the  well-developed  crisp  ones.  When  the  tubers  are  young 
or  watery,  or  have  a  large  core  with  many  long  arms  branching  into 
the  outer  medullary  section,  they  are  not  so  likely  to  be  mealy  when 
cooked. 

This,  however,  does  not  tell  the  whole  story.  Anyone  who  cai'es 
for  early  spring  potatoes  knows  that  there  is  a  quality  between  soggi- 
ness  and  mealiness  which  is  very  satisfactory  and  which  is  commonly 
described  as  waxiness.  In  many  parts  of  Europe  this  condition  is 
generally  preferred  and  is  considered  a  mark  of  excellence.  While 
mealiness  depends  on  starch  and  sogginess  on  water  content,  waxiness^ 
according  to  the  French  authorities,  Condon  and  Boussard,  depends  on 
the  proportion  of  protein  to  starch.  If  the  protein  is  suflioientl}'^ 
abundant,  it  will  as  it  hardens  in  cooking  form  a  sort  of  waxy  f  mme- 
wovk  in  which  the  starch  will  be  lightly  held  together  instead  of  sepa- 
rating into  distinct  flakes  as  in  mealy  potatoes,  where  there  is  not 
enough  protein  present  to  resist  the  pressure  of  the  starch.     Such 
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waxy  potatoes  retain  their  shape  better  than  the  mealy  ones  and  are 
more  suitable  for  garnishing  meats  for  salad  making  and  for  the  prep- 
aration of  many  fancy  dishes.  As  has  been  shown,  the  proportion  of 
protein  to  starch  is  greater  in  young  than  in  mature  tubers,  and  there- 
fore, in  American  potatoes  at  least,  the  early  varieties  are  most  likely 
to  have  this  waxiness.  In  point  of  flavor  there  is  almost  as  much 
difference  as  in  consistency,  as  the  nitrogenous  tubers  usually  contain 
also  a  larger  proportion  of  acids  and  perhaps  sugars  and  solanin  (see 
p.  19)  than  the  starchy. 

BBXBB  OR  EVAPORATED  POTATOES  AND  CANNED  POTATOES. 

Potatoes  are  so  valuable  in  the  diet  that  many  attempts  have  been 
made  to  put  them  into  a  compact  form  in  which  they  can  be  kept  for 
a  long  time.  This  is  usually  accomplished  by  drying  them,  which 
both  preserves  them  from  decay  and  reduces  their  bulk.  One  of  the 
oldest  of  such  preparations  is  one  long  used  in  Peru  and  known  as 
"  chunno."  To  make  it,  part  of  the  juice  is  pressed  out  of  the  potatoes, 
which  are  then  dried  in  the  air  until  they  are  reduced  to  about  one- 
fourth  of  their  original  weight.  There  is  a  variety  of  similar  prep- 
arations in  American  and  European  markets,  and  although  the  mode 
of  procedure  differs  considerably  in  the  various  brands  the  main  prin- 
ciple is  the  same,  namely,  to  check  bacterial  action.  The  changes 
which  we  call  decay  are  caused  mainly  by  the  development  of  bacteria. 
These  can  reproduce  only  where  there  is  moisture  and  warmth  present. 
Therefore,  if  the  moisture  is  removed,  their  growth  is  retarded.  The 
fact  that  the  bulk  of  the  potatoes  is  reduced  at  the  same  time  is  espe- 
cially advantageous  because  such  dried  preparations  are  used  mainly 
for  camping  expeditions,  long  sea  voyages,  and  under  other  conditions 
where  storage  space  is  at  a  premium.  The  composition  of  such  desic- 
cated or  evaporated  potatoes  is  practically  that  of  the  original  tubers 
minus  more  or  less  of  the  water.  (See  Table  1,  p.  10.)  Of  course  if 
extreme  heat  is  used  in  the  preparation,  part  of  the  starch  may  be 
changed  to  dextrin  and  there  may  be  other  minor  changes  in  the  chem- 
ical composition.  There  is  no  reason  to  suppose  that  these  decrease 
the  nutritive  value.  Various  kinds  of  desiccated  potatoes  have  been 
studied  at  the  California  Agricultural  Experiment  Station.  Their 
water  content  ranged  from  4.8  to  7.9  per  cent,  and  their  total  carbo- 
hydrates from  77.9  to  80.6  per  cent.  In  fact,  their  general  compo- 
sition was  not  unlike  that  of  good  white  flour.  They  contained  slightly 
less  water,  protein  and  fat,  slightly  more  carbohydrates,  and  noticeably 
more  mineral  matters.  Of  course  desiccated  potatoes  are  supposed  to 
be  soaked  in  water  before  using  and  in  this  way  regain  somewhat  their 
original  characteristics.     While  their  flavor  and  appearance  can  not 
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equal  those  of  good  fresh  potatoes,  they  are  considered  very  appetia- 
ing  and  acceptable  where  fresh  ones  are  unobtainable. 

Chemical  substances  are  sometimes  used  for  improving^  the  color 
(i.  e.,  ^^ bleaching")  of  desiccated  potatoes.  While  a  small  quantity 
of  these  may  be  harmless,  their  ccmtinued  presence  in  the  diet  might 
be  very  dangerous,  and  their  use  is  not  to  be  recommended. 

Canned  potatoes  are  on  the  market  and  are  prepared  for  use  in 
camps  or  wherever  it  is  not  convenient  to  cook  food.  They  also  may 
be  kept  in  good  condition  for  a  long  time.  In  compositioD  such  goods 
do  not  differ  from  similar  freshly  cooked  potatoes. 

STORAGE:    ITS  EFFECT  ON  QUALITT. 

It  is  a  fact  of  common  experience  that  potatoes  suffer  more  or  less 
change  during  storage.  If  the  tubers  were  originally  diseased,  the 
rot  or  other  disease  will  go  on  developing  until  the  potatoes  are  quite 
unfit  for  food,  or  if  they  have  been  bruised  and  are  stored  in  a  very 
warm,  moist  place,  the  injured  portion  offers  an  entrance  to  micro- 
organisms and  bacteria  may  develop  in  them  and  produce  decay.  But 
aside  from  these  abnormal  changes,  there  are  others  which  occur 
under  the  best  of  conditions.  Everyone  knows  how  potatoes  shrink 
and  change  their  flavor  as  the  winter  grows  late.  The  water  tends  to 
evaporate,  and  this  is  accompanied  by  certain  chemical  changes  within 
the  tuber.  The  potato,  it  must  be  remembered,  is  not  a  dead  thing, 
but  one  in  which  active  plant  life  is  waiting  to  be  renewed  as  soon  as 
conditions  arc  favorable.  Even  during  the  latent  winter  period  the 
protoplasm  of  the  cells  is  constantly  producing  minute  changes  in 
which  part  of  the  sugar  is  broken  down  and  carbonic  acid  and  water 
are  given  off.  Part  of  the  insoluble  starch  is  also  changed  into 
dextrin  and  other  soluble  forais.  This  is  believed  to  be  due  to  the 
action  of  ferments  normally  present,  which  aid  the  plant  by  thus 
changing  its  stored  food  into  a  form  in  which  the  protoplasm  can  use 
it  for  new  growth.  The  extent  of  these  changes  seems  to  depend  on 
the  age  of  the  tuber  and  the  temperature  at  which  it  is  kept.  The 
older  it  is  the  more  ready  it  will  be  to  begin  its  new  growth  and  tire 
more  abundantly  will  the  starch  be  converted  into  sugars.  This 
explains  why  old  potatoes  are  less  starchy  and  mealy  and  soinetiuiois 
sweeter  than  fresh  ones.  The  temperature  affects  espt'^ciaHy  the 
activity  of  the  protoplasm  and  the  production  of  water  and  carbonic 
acid  from  the  sugar,  and  thus  it  is  that  potatoes  stored  in  a  warm  plact* 
are  more  likely  to  shrink  than  those  in  a  cool  place.  These  facts  also 
suggest  why  frozen  potatoes  have  such  a  sweet  taste;  the  change  of 
starch  into  sugar  by  the  enzyms  goes  on  regardless  of  the  cold,  but 
the  activity  of  the  cell  protoplasm  is  checked  by  the  cold  and  instead 
of  being  broken  down  the  sugar  accumulates.     The  sweet  taste  is 
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maome  liotieeable  in  tubers  whieh  have  bee&  ak>wly  frozen  than  in  those 
8ub|eeted  to  »  saddAn  «old  because  the  sagar  haa  had  a  longer  oppor- 
tunity to  form.  If  f roeea  potatoes  are  left  for  a  few  days  in  a  mod- 
erate  temperature^  part  of  the  sugar  wiH  revert  to  starch  and  the 
sweet  taate'  in  a  measure  disappear,  but  such  potatoes  never  wholly 
regain  their  original  flavor.  Of  course  the  amount  of  material  which 
is  broken  down  during  storage  wiU  vary  with  the  conditions,  but 
sotmd  potatoes  properly  stored  should  not  shrink  more  than  10  or 
12  pev  eenL  The  most  favorable  temperature  for  keeping  potatoes 
i»  froQip  32  to  50^  F.,.  and  if  the  storeroom,  is  dry,  well  aired,  and 
partly  lighted,  they  are  less  likely  to  be  attacked  by  di;jea8e  or  harnar 
ful  bacteria. 

Toward  spring,  or,  if  the  tubers  aTe  oH,  even  during  the  winter, 
potatoes  begin  to  show  signs  of  new  growth,  no  matter  how  carefully 
they  have  been  stored.  Of  course  after  the  sprouting  begins,  the 
chemical  changes  take  place  very  rapidly  and  the  quality  of  tBe  pota- 
t<.)es  for  food  falls  oflf  decidedly.  The  reserve  starch  is  drawn  on  by 
the  growing  shoots  and  with  it  goes  the  '*  mealiness." 

FOSSTBUB  BAirOBBS  VBOM  EATZN^O  POTATOES. 

As  has  already  been  pointed  out  (p.  7),  potatoes,  when  first  intro- 
duced into  Europe,  were  regarded  as  poisonous.  This  prejudice  waa 
noon  overcome  and  the  fact  generally  recognized  that  under  ordinary 
eircumatancea  potatoes  are  unquestionably  wboliesome  food.  Occa- 
aionally  one  hears  of  a  person  who  is  made  ill  by  eating  potatoes  just 
as  som«e  are  made  ill  by  milk,  by  strawberries,  or  other  food.  Such 
eases  are  rare  and  due  to  individual  idiosyncracy.  Reference  can  not 
be  made  here  to  diabetes  or  other  conditions  of  ill  health  in  which 
potatoes  and  similar  starchy  foods  are  not  permitted,  since  this  is 
a  subject  which  pertains  to  the  practice  of  medicine  rather  than  to  a 
discussion  of  dietetics. 

Cases  of  actual  poisoning  from;  potatoes  are  not  unknown,  and  per- 
haps, without  exception,  have  been  found  to  be  due  to  an  abnormal 
Holanin  content  such  as^  is  found  in  sprouted  tubers,  in  very  old  pota- 
toes^ and  in  potatoes  wbicli  have  turned-  green  on  exposure  to  the  light. 
Solan  in  is  a  characteristic  constituent  of  potatoes  and  other  plants  of 
the  same  family.  It  is  acrid  in  taste  and  is  poisonous.  Only  a  trace, 
however,  aboat  Or  01  per  cent  on  an;  average,  Ls  found  in  tlie  tubers  of 
the  varieties  which  arc  grown  for  the  table,  and  tliis  quantity  is  far  too 
small  to  caufie  any  unpleasant  symptoms.  It  is  claimed  that  the  char- 
acteristic flavor  of  potatoes  is  due  ta  this  mere  trac*e  of  solanin.  At 
any  rate,  the  very  starchy  potatoes  which  are  lacking  in  flavor  contain 
only  about  half  as  much  solania  as  the  better  table  varieties.  Potatoes 
whieh  have  grown  on  the  surface  of  the  ground  or  wbich  have  been 
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exposed  to  the  light  frequently  turn  green,  and  such  tubers  contain 
abnormal  amounts  of  solanin,  as  do  old  and  shriveled  potatoes  which 
have  sprouted.  It  is  best  not  to  use  such  old  potatoes,  but  if  they  are 
eaten  the  flesh  around  the  sprouts  should  be  cut  away,  as  this  portion 
is  particularly  liable  to  contain  solanin.  Small  or  unripe  tubers  con- 
tain a  higher  percentage  of  solanin  than  full-grown  tubers. 

Analysis  has  shown  that  wild  potatoes  contain  practically  the  same 
kind  and  proportion  of  nutrients  as  the  cultivated  varieties.  The 
solanin  content,  however,  is  very  considerably  larger,  0.3  per  cent 
having  been  found.  These  wild  potatoes  when  cooked  are  slimy  and 
almost  translucent  and  entirely  inedible. 

MARKS  OF  aOOD  POTATOES. 

Appearance,  taste,  and  consistency  are  the  points  b.y  which  we  jud^ 
a  cooked  potato.  Unfortunately  it  is  not  always  easy  to  tell  from 
their  appearance  which  raw  potatoes  will  prove  the  best,  but  there 
are  certain  marks  which  aid  in  making  a  choice. 

The  early  varieties  and  young  potatoes  generally  are  preferable  to 
more  mature  ones  in  point  of  flavor.  Such  tubers  usually  have  a 
smoother  skin  than  older  ones.  They  are  not  as  mealy,  however,  and 
ido  not  keep  as  well.  Late  in  the  season,  therefore,  well  developed 
tubers  are  safer.  Very  large  ones  are  not  especially  desirable,  partly 
because  it  is  hard  to  cook  them  evenly  and  partly  because  they  are 
often  very  variable  in  texture.  Smooth,  regularly  shaped  tubers  with 
comparatively  few  eyes  are  more  economical  than  irregular  ones 
which  can  not  be  peeled  without  undue  waste.  In  this  country  white 
or  creamy-fleshed  varieties  are  preferred,  but  in  Europe  yellow-fleshed 
varieties  are  most  esteemed. 

Different  varieties  may  have  distinct  flavors,  but  the  soil  and  climate 
in  which  they  are  grown  and  the  fertilizers  used  cause  such  great 
variations  that  variety  alone  is  no  sure  guide.  Age  is  by  far  the  most 
important  point  in  determining  flavor.  The  early  varieties  usually 
contain  a  larger  proportion  of  mineral  matters,  acids,  and  protein,  and 
therefore  have  a  richer  flavor,  as  has  already  been  said.  Tubers  old 
enough  to  sprout  begin  to  develop  an  acrid  taste,  due  in  part  at  least 
to  an  increased  solanin  content,  which  makes  them  less  desirable.  (S€^ 
p.  19  also.) 

Watery  potatoes  are  always  undesirable  because  they  become  soggy 
in  cooking.  Young  tubers  are  more  juicy  than  mature  ones  but  their 
juice  often  holds  so  much  more  protein  in  solution  that  they  cook  with 
a  pleasant  waxy  consistency.  A  good  mealy  potato  should  feel  firm 
when  pressed  in  the  hand.  If  cut,  it  should  separate  crisply  under  the 
knife  and  be  of  even  density  throughout.  If  the  core  is  large  and  soft, 
it  will  make  a  soggy  mass  full  of  holes  in  the  center  when  cooked. 
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DIGESTIBILITY  OF  POTATOES. 

In  spite  of  the  fact  that  potatoes  are  eaten  by  all  sorts  of  people  the 
world  over  and  are  generally  conceded  to  be  healthful  as  well  as  pala- 
table, one  occasionally  hears  it  said  that  they  are  unwholesome.  It 
has  already  been  shown  how  little  basis  there  is  for  the  statement  that 
they  contain  large  quantities  of  cellulose  and  how  much  the  danger  of 
solanin  poisoning  is  sometimes  exaggerated.  Better  proof  of  their 
wholcsomeness  and  digestibility  than  the  facts  of  universal  experience 
might  seem  superfluous.  Still,  much  careful  experimenting  has  been 
done  to  determine  how  much  of  each  of  the  nutrients  can  be  I'eadily 
utilized  by  the  body  and  the  general  effect  of  potatoes  in  the  diet.  Of 
course  the  real  nutritive  value  of  any  material  depends  on  the  amount 
of  nutrients  which  the  digestive  organs  can  make  available  for  the 
formation  of  body  material  of  the  production  of  energy  for  its  activi- 
ties, rather  than  on  the  gross  amoimt  consumed.  Almost  the  earliest 
digestion  experiments  with  potatoes  were  made  twenty-five  or  more 
years  ago  in  Germany  by  Rubner,  who  experimented  with  a  man 
accustomed  to  eating  large  quantities  of  potatoes,  and  kept  him  for 
two  days  on  a  diet  of  boiled  potatoes,  eaten  either  plain  with  salt  or 
with  oil  and  vinegar  as  a  salad.  As  is  common  in  such  tests,  he  meas- 
ured and  analyzed  the  bodily  excreta  during  the  experiment,  deducted 
the  nutrients  appearing  in  them  from  the  amount  consumed  in  the 
potatoes  and  let  the  difference  between  the  two  represent  the  amount 
available  to  the  bod}'.  Such  a  diet  is  of  course  very  irksome  to  a  per- 
son accustomed  to  a  more  varied  one,  and  it  could  hardly  be  expected  that 
even  with  a  subject  used  to  large  quantities  of  potatoes  the  digestive 
organs  would  do  their  work  to  the  best  advantage  and  it  is  not  surpris- 
ing to  learn  that  there  was  some  digestive  disturbance.     Nevertheless, 

92.4  per  cent  of  the  carbohydrates  and  67.8  per  cent  of  the  nitrogen 
were  utilized  by  the  body.  In  later  experiments  by  Constantidini, 
the  potatoes  were  made  into  a  pur^e  with  milk  and  butter  and  in  this 
more  palatable  diet  80.5  per  cent  of  the  total  nitrogen  was  utilized  and 

99.5  per  cent  of  the  carbohydrates. 

In  Russia  similar  experiments  were  made,  in  which  first  a  mixed 
diet  and  then  potatoes  alone  were  fed  to  healthy  men.  Here  again  93 
per  cent  of  the  carbohydrates  were  found  to  be  digestible,  but  only  59 
per  cent  of  the  protein.  Later  German  experiments  indicated  a  more 
thorough  digestion  of  protein.  Experiments  have  also  been  made 
under  the  auspices  of  this  Department  at  the  University  of  Minnesota. 
In  these  a  mixed  diet  of  eggs,  milk,  and  cream,  together  with  large 
quantities  of  potatoes,  was  given  to  a  healthy  young  man  for  four 
days.  The  digestibility  of  the  eggs,  milk,  and  cream  was  already 
known  and  the  digestibility  of  the  potatoes  alone  was  calculated  by 
difference.     Of  the  protein  furnished  by  potatoes  71.9  per  cent  was 
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siMwld  not  occupy  the  aame  place  in  the  diet  as  bread.  A  diet  of  bread 
slone  woold  be  rather  too  one-sided  for  the  best  development  of  bodily 
powers,  but  wouM  eonie  nearer  to  supplying  the  required  protein  with- 
out excess  of  carbohydrates  than  potatoes  alone.  According  to  gener- 
ally accepted  standardi^,  a  man  at  moderately  active  work  requires 
about  one- fourth  pound  of  protein  a  day,  aJoi^  with  sufficient  fats  and 
carbohydratea  to  give  the  total  food  an  energy  value  of  about  5,500 
calories.  It  would  take  about  0  })ounds  of  potatoes  to  f  urni^4i  this  en- 
ergy, but  that  amount  wonkl  yield  only  about  0.12  pound  of  true  pro- 
leid,  or  one-half  of  the  amount  called  for  by  the  standard.  About  11) 
pounds  of  potatoes  would  be  needed  to  yield  the  requiri^d  0.25  pound 
of  trne  proteid,  aa  obriously  impossible  bulk  for  a  day ^8  ration.  The 
^'potato  belly,''  often  apoken  of  as  occurring  among  the  European 
peasants  aeeustomed  to  eating  large  quantities  of  potatoes,  represents 
the  attempt  of  the  body  to  adapt  itself  to  aucb  conditions  by  di.stending 
tbe  stomaeh  and  bowels.  Except  imder  the  stress  of  necessity,  how- 
ever, no  one  lives  entirely  on  potatoes.  Ordinarily  they  are  eaten 
with  other  foods  rieh  in  protein,  auch  an  meat,  milk,  ^Sf^^j  ^^^*'  ^^^ 
tboH  supplement  these  nitrogenous  foods  by  furnishing  the  needed  car- 
bohydrates. Their  abundant  mineral  matters  are  also  valuable  in  aid- 
ini^  the  processes  of  digestion,  and  are  supposed  to  prevent  scurvy.  As 
was  stated  above,  their  carbohydrates  are  very  thoroughly  digested. 
They  are  easy  to  cook,  and  can  be  prepared  in  so  many  ways  that  they 
Add  variety  to  the  list  of  vegetable  dishes,  espe(!ially  in  winter,  when 
grea^  vegetables  are  not  common.  They  have  a  mUd,  agreeable  flavor 
Kceptable  to  almost  everyone,  but  which  is  not  sufficiently  pronounced 
to  become  tiresome.  Owing  to  the  ease  with  which  they  are  grown 
and  their  abundant  yield,  they  sell  at  a  price  within  the  reach  of  all. 

Considering  all  these  advantages,  it  is  not  surprising  that  in  the 
temperate  regions  of  Europe  and  America  they  rank  next  to  the 
l^i^Adstttffs  as  a  source  of  earbobydrates  in  the  diet. 

C£T£WAYO,  OR  ZULU,  POTATOES. 

The  Cetewayo,  or  Zulu,  potato,  a  wild  variety  of  Sohtnnrn  tiiheromim 
found  in  Africa,  is  sometimes  grown  as  a  garden  vegetable  for  its 
flavor  and  novelty.  It  has  practically  the  same  percentage  compo- 
sition as  the  ordinary  potato.  When  cooked,  the  flesh  is  purple 
in  color,  but  when  brought  in  contact  with  vinegar,  as  in  salads,  it 
turns  red. 

SWEET  POTATOES. 

The  plants  which  we  know  in  the  United  States  as  srr cet  potatoes 
are  known  to  the  botanists  as  Ipomtvn  hatata  or  Batata.^  e/Iufh  and  are 
probably  natives  of  the  Malayan  Archipelago.     They  were  introduced 
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into  Europe  earlier  than  the  white  potato  and  were  formerly  so  com- 
monly gi^own  in  the  warmer  countries  of  Europe  that  when  the  white 
potatoes  supplanted  them  the  latter  took  their  English  name  from  a 
corruption  of  the  usual  European  name  of  sweet  potatoes — batates. 
Since  then,  however,  they  have  fallen  into  disfavor  in  Europe,  being 
considered  too  sweet  to  be  used  as  vegetables  and  not  sweet  enough  to 
fill  the  place  of  cakes,  sweet  fruits,  etc.  The  few  that  appear  in 
European  markets  come  mainly  from  southern  Spain,  northern  Africa, 
or  the  Canary  Islands,  and  are  i-ather  poor  in  quality. 

There  are  many  cultural  varieties  of  the  sweet  potato,  which  differ 
in  color,  size,  and  other  characteristics  of  the  tuber. 

The  Chinese  and  Japanese  use  one  or  two  varieties  similar  to  those 
grown  in  the  United  States,  and  others  are  said  to  be  grown  in  the 
Pacific  islands,  but  the  chief  present  home  of  the  sweet  potato  is  the 
warmer  regions  of  North  and  Central  America  and  the  West  Indies. 
In  the  Southern  States  they  play  almost  as  important  a  part  as  the 
white  potatoes  do  in  other  pai*ts  of  the  country,  and  they  have  almost 
usurped  the  name  potato.  They  are  also  sometimes  called  yams,  a  name 
which  really  belongs  to  an  entirely  different  order  of  plants,  hardly 
known  outside  of  tropical  countries  (see  page  32).  "Yam,"  however, 
is  not  applied  so  much  to  the  dry,  starchy  varieties  which  are 
demanded  by  Northern  markets  as  to  the  sweeter  and  more  juicy 
kinds  preferred  in  the  South.  The  edible  portion  of  the  sweet-potato 
plant  is  not  an  underground  stem,  like  the  white-potato  tuber,  but  a 
true  root.  Its  internal  structure  is  more  uniform  than  that  of  the 
white-potato  tuber,  but  its  r61e  in  the  life  history  of  the  plant  is  much 
the  same — i.  e. ,  to  act  as  a  storehouse  of  plant  food  for  the  growth 
and  early  development  of  a  new  crop  of  plants.  Above  ground  the 
plant  is  a  vine  which  occasionally  produces  flowers  (and  in  warm 
countries,  seeds)  resembling  somewhat  their  relatives,  the  morning- 
glory;  ordinarily,  however,  it  relies  on  its  roots  for  reproduction. 
The  first  touch  of  frost  is  fatal  to  the  vines  of  most  varieties,  so  the 
cultivation  is  limited  to  warm  climates  where  the  growth  is  practically 
continuous  and  the  plants  perennials  or  to  regions  where  the  summer 
is  long  enough  to  insure  the  ripening  of  a  crop.  Some  varieties  are 
more  resistant  to  cold  than  others  and  are  extensively  grown  as  far 
north  as  New  Jersey. 

The  color  of  the  sweet-potato  skin  ranges  from  light  tan  to  dark 
brown  or  red  and  purplish  tones,  and  the  flesh  from  almost  white  or 
pale  lemon  yellow  to  a  deep  reddish  orange.  The  medium  and  lighter 
shades  are  most  frequently  seen  in  the  Northern  markets.  The 
weight  of  the  tubers  also  varies  considerablj^,  but  those  which  are  of 
medium  size  and  of  regular  shape  are  to  be  preferred  for  the  table,  as 
they  cook  more  evenly  and  may  be  prepared  with  less  waste. 
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OOKPOSITIOX  AND  NTTTKITIVS:  VALTTE. 

In  general  chemical  composition  the  sweet-potato  root  resembles 
the  tuber  of  the  white  potato,  although  there  are  important  differences 
between  them.  The  average  composition  of  sweet  potatoes  raw  and 
cooked  is  given  in  Table  2;  together  with  similar  figures  for  the  white 
potato. 

Tabls  2. — Average  composition  of  tnveet  and  ivhite  potatoes. 


Kind  of  potato. 


Refuse. 


Water. 


Perct. 
Sweet  potatoes  (edible  portion) . . . 

Sweet  potatoes  (aa  purchaflcd) I     20.0 

Sweet  potatoes  (cooked) ! 

Sweet  potatoes  (canned) 

White  potatoes  (edible  portion)  .J 

White  potatoes  (as  parcnased) I     20. 0 


Perct. 
69.0 
65.2 
61.9 
56.2 
78.3 
62.6 


Pro- 
tein. 


Per  ct. 
1.8 
1.4 
8.0 
1.9 
2.2 
1.8 


rat. 


Perct. 

0.7 
.6 

2.1 
.4 
.1 
.1 


Carbohydrates. 


Sugar, 

starch, 

etc. 


Crude 
fiber. 


Perct. 
26.1 
21.9 
42.1 
40.6  I 
18.0  I 
14.7 


Perct. 
1.3 


.8 
.4 


Ash. 


Fuel 

value 

per 

pound. 


Perct. 

1.1 

.9 

.9 

1.1 

1.0 

.8 


Caloriei. 
570 
460 
925 
820 
875 
310 


The  proportion  of  total  sweet  potato  discarded  with  the  skin  as 
refuse  is  probably  about  the  same  as  in  white  potatoes,  and  is  esti- 
mated at  20  per  cent.  The  most  noticeable  differences  between  white 
and  sweet  potatoes  are  in  the  carbohydrates  and  water.  Sweet  potatoes 
contain  on  an  average  about  9  per  cent  less  water  and  0  per  cent  mor^ 
carbohydrates  than  white  potatoes.  They  also  contain  as  little,  or 
even  less,  protein;  but  as  the  proportion  of  true  proteids  is  higher 
than  in  white  potatoes,  being*  about  1.3  per  cent,  they  supply  rather 
more  tissue-building  material  to  the  body,  pound  for  pound.  This 
advantage,  however,  is  hardly  large  enough  to  be  of  consequence.  Nor 
does  the  fact  that  they  contain  a  trifle  more  fat  or  ether  extract  give 
them  a  higher  value  in  the  ordinary  diet. 

More  important  than  any  of  these  differences  is  that  in  the  nature 
of  the  carbohydrates.  Sweet  potatoes  contain  a  slightly  larger  pro- 
portion of  crude  fiber  than  white,  though  the  amount  is  no  higher  than 
in  most  vegetables.  As  would  be  guessed  from  their  flavor,  they  con- 
tain considerable  quantities  of  sugar,  part  of  which  is  cane  sugar  and 
part  invert  sugar  or  glucose.  The  proportion  of  sugar  and  starch  varies 
with  the  climate.  The  warmer  the  place  in  which  the  plant  is  grown, 
the  greater  the  proportion  of  food  laid  by  in  the  form  of  sugar.  Trop- 
ical sweet  potatoes  sometimes  contain  almost  equal  quantities  of  sugars 
and  starch.  Those  grown  in  New  Jersey,  on  the  other  hand,  probably 
do  not  average  more  than  5  or  6  per  cent  of  sugar,  or  about  one-fifth 
of  their  total  carbohydrates.  As  sweet  potato  culture  has  developed 
during  recent  years,  certain  varieties  have  been  evolved  which  tend  to 
store  more  starch  even  in  the  South,  but  climate  has  so  much  influence 
tliat  probably  the  dry,  starchy  roots  demanded  by  northern  markets 
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will  never  bo  pfrodnccd  9oatb  of  North  C^oliiuu  Oa  the  other  hand, 
the  sweet,  sirupy  ''yams,"  prized  especially  in  the  South,  could  hardly 
thriv^e,  except  in  the  Sooth  Atlantic  and  Gulf  States  or  the  extreme 
Southwest. 

When  sweet  potatoes  are  first  harvested  they  are  left  for  some  time 
to  '^  sweat,"  or  to  lose  part  of  their  moisture  by  evaporation  before 
they  are  shut  up  in  storerooms.  Where  they  are  grown  on  a  larg« 
scale  they  are  sometimes  '''kiln-dried,"  i.  e.,  placed  rn  a  temperature 
at  about  &(P  F.  for  a  week  or  more.  Ordinarily,  however,  it  i«  more 
convenient  and  quite  a^  desii'able  to  dry  them  more  slowly  at  a  lower 
temperature.  After  the  "sweating  period"  they  should  be  stored  in 
a  dry,  well-ventilated  plaee  at  a  temperature  of  50  to  60^  F.  Little 
is  accurately  known  about  the  chemical  changes  which  take  place  dur- 
ing storage.  Almost  everyone  has  learned  from  experience^  however, 
that  late  in  the  season  they  become  watery  and  sometimes  disa^eeable 
in  taste,  especially  if  they  have  been  left  in  a  cold  place,  the  i)eculiar 
and  characteristic  flavor  often  noted  being  due  to  a  bacterial  disease, 
a  sort  of  dry  rot.  These  undesirabl^e  changes  may  take  plstce  at  any 
temperature  below  5(P  F.  To  atvoid  the  danger  of  shippings  in  cold 
weather,  the  southern  sweet  potato  crop  is  usually  sent  north  eajriy  in 
the  autumn  and  stored  near  the  retail  market.  New  Jersey  sweet 
potatoes  are  often  buried  in  sand  for  the  winter  and  sold  in  excelleDl 
condition  late  in  the  seaason.  Housekeepers  should  be  careful  not  to 
keep  sweet  potatoes  in  cold,  damp  collars;  in  fact,  many  consider  it 
safer  to  buy  them  in  small  quantities  as  needed.  In  choosing  sweet 
potatoes  at  the  market,  fimi,  fresh- looking  ones  should  of  course  be 
preferred  to  the  old  and  shriveled  roots,  and  medium  sized,  s^mooth 
roots  are  more  satisfactory  than  very  large  or  very  small  ones. 

Early  in  the  season  unripe  potatoes  are  sometimes  marketed,  and 
may  be  recognized  by  cutting  them,  as  the  flesh  will  soon  turn  dark 
green;,  whereas  the  properly  ripened  roots  will  not  change  in  color. 

As  is  the  case  with  storage,  our  knowledge  of  the  changes  which 
cooking  makes  in  sweet  potatoes  is  confined  mainly  to  the  facts  of 
common  experience.  There  is  no  reason  to  suppose,  however,  that 
these  changes,  particularly  with  reference  to  the  rupturing  of  cell 
walls  and  the  swelling  of  stjuch  grains,  due  to  the  absorption  of  water, 
etc.,  differ  greatly  from  those  which  take  place  in  white  potatoes. 
One  point  is  generally  noticeable — the  loncrer  the  cooking  is  continued 
the  more  moist  does  the  root  become.  This  is  probably  due  to  changes 
in  the  carbohydrates.  Part  of  the  starch  is  doubtless  changed  to  solu- 
ble carbohydrates  by  the  heat  and  then  dissolved  in  the  juice,  and  the 
cane  sugar  is  inverted — that  is,  split  up  into  simpler  sugar.  The  very 
sweet  southern  varieties  become  so  moist  during  baking  that  a  sirup 
frequently  exudes  through  the  skin. 
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Sweet  potatoes  may  be  prepared  for  the  table  in  many  of  tb«  ways 
used  for  other  starchy  vegetables,  and  are  also  used  for  many  special 
dishes  where  their  »weet  flayor  is  an  advantage.  In  soaxie  parts  of 
Asia  they  are  preserved  in  sugar  much  as  we  preserve  fruits,. 

Directions  foir  cooking  potatoes  and  other  vegetables  will  be  found 
in  an  earlieT  bulletin  of  this  series*^ 

DKISB  ANB  CANirSD  SWEET  POTATOES. 

Dried  sweet  potatoes  were  formerly  a  domestic  product,  and  strifes 
of  them  were  hang  from  the  rafters  along  with  apples  and  other  dried 
fruits  and  vegetables,  but  in  these  daj^s  of  storage  warelK)Uses  the 
custom  has  very  largely  passed  away.  Special  devices  for  evaporating 
sweet  potatoes  arc  on  the  market,  and  desiccated  sweet  potatoes  are 
prepared  ia  much  the  same  way  as  desiccated  white  potatoes  and  are 
sold  to  some  exteut.  The  South  Carolina  Experiment  Station  has 
devoted  considerable  attention  to  studying  the  possibilities  of  this 
industry.* 

Within  recent  years  the  practice  of  canning  sweet  potiitoes  has  been 
developed  with  so  much  success  that  it  is  now  an  important  Industry. 
Medium  sized  roots  are  us4ially  chosen  for  canning,  and  they  are  gen- 
erally put  up  in  3'poand  tins*  Canned  sweet  potatoes  have  been  used 
in  tbc  army  ration  in  tlie  Philippines  and  are  said  to  be  in  demand  in 
lumljercamps  and  mining  camps.  They  are  also  used  like  other  canned 
vegetables  when  it  is  not  convenient  to  depend  upon  a  fresh  supply. 

Althougii  the  bulk  of  the  sweet  potato  crop  is  used  for  human  food, 
some  of  the  coarser  kinds  are  fed  to  stock  and  a  small  part  is  used  for 
the  preparation  of  sweet  potato  flour — that  is.  sliced,  dried,  and  ground 
tubers— and  for  the  manufacture  of  starch. 

DIGEffTIUXLITT  AITB  FLAC£  TST  THE  BIET. 

So  far  as  can  be  learned,  the  only  digestion  experiments  which  have 
been  made  with  sweet  potatoes  are  those  reported  from  Japan  and 
quoted  at  length  in  a  summary  ol  Japanese  investigations  published 
by  thi^  Department.*^  Judging  by  these  results,  98  per  cent  of  the 
carbohydrates  of  sweet  potatoes  are  digested,  or  alx>ut  the  same  as  in 
the  case  of  white  potatoes.  The  values  for  protein  were  very  variable, 
but  oo  the  whole  were  lower  than  for  protein  of  white  potatoes. 

It  is  a  matter  of  common  experience  that  sweet  potatoes  are  whole- 
some and  ms  a  rale  are  digested  by  the  average  man  without  distress. 
Many  persons  find  the  starchy  varieties  so  ^'dry"  that  they  do  not 
relish  thent  wHhoot  adding  large  quantities  of  butter.     This  make^  a 

«U.  S.  Dept.  Agr.,  Farmers'  Bui.  Z')6. 

*Soath  Carofina  8ta.  Biil.  71;  T.  8.  Dopt.  ^l^.,  Farmers'  Bui.  160,  p.  25. 

«U.  S.  Dept  Agr.,  Office  of  Experiment  Stations  Bui.  15»,  p.  174. 
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rather  rich  mixture  and  is  perhaps  accountable  for  the  dig^estive  dis- 
turbance occasionally  experienced. 

Considering  both  composition  and  digestibility,  it  may  be  said  that 
the  nutritive  value  of  sweet  potatoes  is  itiuch  the  same  as  that  of 
white  potatoes  and  that  they  are  well  fitted  to  occupy  the  same  place 
in  the  diet  and  furnish  a  palatable  substitute  for  white  potatoes. 
Further,  their  characteristic  and  pleasing  flavor  is  an  additional 
advantage.  In  the  North  they^  frequently  cost  somewhat  more  than 
white  potatoes,  but  are  still  among  the  cheaper  vegetables.  In  the 
South  they  are  quite  as  cheap  or  cheaper  than  white  potatoes,  and 
merit  their  extensive  use. 

THE  JEBUSALEM  ABTIGHOEE. 

The  Jerusalem  artichoke  (Jerusalem  being  a  corruption  of  **gira- 
sole,"  the  Italian  name  for  sunflower)  is  a  tuber-bearing  member  of 
the  sunflower  family,  as  its  Latin  name,  Ilelianthus  tuberoaua^  implies, 
and  is  entirely  distinct  from  the  French  or  globe  artichoke.  Many 
farmers  in  this  country  are  prejudiced  against  the  Jerusalem  artichoke, 
considering  it  an  undesirable  weed,  but  in  Europe,  and  to  a  certain 
extent  in  the  United  States,  it  is  believed  to  be  a  valuable  plant,  since 
the  forage  may  be  fed  to  stock,  while  the  abundant  tubers  are  useful 
as  a  vegetable  and  also  for  farm  animals.  In  flavor  the  tubers  slightly 
resemble  the  globe  artichoke,  and  this  doubtless  accounts  for  their 
name.  They  contain  on  an  average  78.7  per  cent  water,  2.6  per 
cent  protein,  0.2  per  cent  fat,  17.5  per  cent  total  carbohydrates  of 
which  0.8  per  cent  is  crude  fiber,  and  1.1  per  cent  ash.  Inihe  absence 
of  accurate  determinations  it  may  be  assumed  that  the  waste  in  pre- 
paring the  tubers  for  the  table  is  the  same  as  in  the  case  of  potatoes, 
namely,  20  per  cent.  Judged  by  these  values  the  artichoke  tubers  are 
quite  similar  in  composition  to  potatoes  (see  page  10).  They  differ, 
however,  very  markedly  in  respect  to  the  nature  of  the  carbohydrates 
which  are  present,  inulin  and  levulin  (which  are  closely  reUted  to 
starch  chemically),  and  a  considerable  amount  of  pectose  bodies  replac- 
ing the  starch  which  is  characteristic  of  potatoes.  It  is  owing  to  the 
absence  of  starch  that  Jerusalem  artichokes  are  included  in  the  vege- 
tables permitted  to  patients  suffering  with  diabetes.  Little  is  known 
regarding  the  digestibility  of  the  typical  carbohydrates  which  these 
tubers  contain,  but  it  is  commonly  assumed  that  they  do  not  differ 
materially  from  starch  in  this  respect,  and  common  experience  has 
shown  that  the  artichoke  is  perfectly  wholesome  and  a  pleasant  addi- 
tion to  the  diet,  particularly  as  they  are  not  injured  by  frost  and  may 
be  dug  in  the  spring  when  other  fresh  vegetables  are  not  very  com- 
mon. As  the  plant  is  very  prolific  and  easily  grown,  the  Jerusalem 
artichoke  is  not  an  expensive  vegetable. 
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8TACHTS. 

This  vegetable,  known  to  the  botanists  as  Stachys  si^ldi^  has  been 
introduced  into  America  from  Japan  and  has  a  number  of  different 
names,  such  as  Japanese  potato,  Chinese  artichoke,  chorogi,  etc.,  but 
the  name  stachys  seems  to  have  been  adopted  as  the  common  one  in 
this  country.  The  plant  is  a  small  perennial  belonging  to  the  mint 
family  and  produces  just  below  the  ground  a  multitude  of  small  white 
crisp  edible  tubers  varying  from  an  inch  to  two  and  one-half  inches  in 
length  and  about  one-half  an  inch  in  thickness  and  marked  by  irregular 
spiral  rings,  which  give  them  a  corkscrew-like  appearance. 

Stachys  has  been  tested  at  the  New  York  (Cornell)  and  a  number  of 
the  other  agricultuml  experiment  stations,  and  proved  so  easy  of  culti- 
vation and  pleasant  in  taste  (the  flavor  resembling  artichokes)  that  the 
vegetable  has  made  many  friends  and  is  now  procurable  at  the  markets 
in  most  of  our  larger  cities.  The  agreeable  quality  is  in  considerable 
measure  due  to  the  crispness  of  the  tubers,  and  as  this  disappears 
when  they  are  exposed  to  the  air  they  should  be  stored  in  sand  or  saw- 
dust. They  are  ready  for  use  when  the  plant  dies  down  in  the  autumn, 
though  they  may  be  easily  carried  over  the  winter  and  arc  prepared 
for  the  table  like  potatoes  or  other  vegetables,  or  may  be  eaten  raw 
like  radishes.  On  an  average,  stachys  has  the  following  percentage 
composition:  78.6  per  cent  water,  2.7  per  cent  protein,  0.1  per  cent  fat, 
17.4  per  cent  total  carbohj^drates  (0.7  per  cent  being  crude  fiber),  and 
1.2  per  cent  ash.  Like  the  other  roots  and  tubers  which  have  been 
spoken  of,  the  stachys  is  characterized  by  a  high  water  content,  and 
carbohydrates  constitute  the  principal  nutritive  material.  According 
to  some  authorities  inulin  is  present  in  stachys  in  place  of  starch, 
while  others  state  that  starch  is  replaced  by  a  special  carbohydrate 
called  stachyose.  A  digestion  experiment  with  stachys  was  made  some 
years  ago  in  Japan  ^  and  it  was  found  that  the  carbohydrates  were 
about  as  thoroughly  digested  as  those  of  potatoes,  95  per  cent  being 
retained  by  the  body. 

TEOFICAL  8TABCH-BEARING  ROOTS. 

In  the  Tropics  a  very  largo  proportion  of  the  carbohydrates  of  the 
diet  of  both  native  and  European  residents  is  furnished  by  starch-bear- 
ing roots,  such  as  the  cassava,  yam,  yautia,  and  taro.  None  of  these 
are  common  vegetables  in  the  United  States,  though  some  or  all  are 
sold  in  the  oriental  quarters  of  our  cities  and  sometimes  in  a  limited 
way  in  other  markets,  and  the  cassava  and  yautia  are  grown  to  some 
extent  in  the  Southern  States.  In  Porto  Rico  and  our  other  island 
dependencies  such  starch-bearing  roots  are  very  important  articles  of 
diet,  and  as  they  may  be  readily  shipped  in  good  condition  and  are 
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known  to  be  palatable  and  wholesome  it  seems  not  unlikely  that  thoy 
may  become  important  additions  to  the  list  of  starchy  vegetables  com- 
monly used  in  the  United  States. 
The  percentage  composition  of  sweet  cassava  and  some  cassava 
I  products,  taro,  yams,  and  yautias  is  given  in  the  following  table, 
together  with  that  of  potatoes,  for  purposes  of  comparison: 

Ta»lk  3^ — Arerfi^  eampomtion  ofMme  tropical  starch-htarinQ  roais. 


Kind  of  food. 


Sweet  eajtAava  ^... ^. . 

Caxsava  starch 

CA.ssavA  bread 

Oassiiva  caktis  or  wafers. 

Taro , 

Yams 

Yautiiv  tubers 

Potatoes 


Total'  carbohy- 
d  rates. 

1 

1 

Water. 

Pro- 
tein. 

Fat. 

• 

1 

Aah. 

Sugar, 

stareh, 

etc. 

Crade 
riber. 

Ptrct. 

■ 

Pet  d. 

Pnet. 

Peret. 

Peret. 

pier  ct. 

66.0 

1.1 

0.2 

30.2 

1.8 

0.7 

10. 5 

.6 

.1 

88.8 

.1 

ia5 

9A 

.a 

79.0 

1.1 

las 

1.1 

.2 

85.2 

1.6 

T.« 

7(K9 

1.8 

.2 

23.2 

.8 

1.2 

72.9 

1.8 

.2 

23.  S 

.6 

.9 

■    7ao 

2.2 

.2 

26.1 

.6 

.9 

78.3 

2.2 

.1 

18.0 

.4 

1.0 

1 

Fuel 

value  rH*r 

pound. 


Olhtrirx. 

610 

l.fl25 

l.iViO 

1,«7I> 

475 

475 

535 

979 


CASSAVA. 

The  cassava  now  being  cultivated  to  a  considerable  extent  in  Florida^ 
but  rather  as  a  cheap  source  of  commercial  starch,  glucose,  etc.^  than 
as  a  direct  foodstuff,  is  an  American  plant  widely  used  for  food  pur- 
poses throughout  Central  America^  the  West  Indies,  and  the  hot  region* 
of  South  America.  There  appear  to  be  two  principal  varieties,  tlie 
sweet  cassava  and  the  bitter  cassava,  but  only  the  sweet  {Manihot  aipi) 
is  cultivated  in  the  United  States.  The  bitter  cassava  gets  its  name 
from  the  fact  that  the  raw  root  contains  considerable  amounts  of  a 
poisonous  prussic  acid  compound,  which  is  volatile  and  may  be  removed 
by  cooking,  or  even,  it  is  said,  by  exposure  to  the  hot  sun.  Both  varie- 
ties are  eaten  as  vegetables,  boiled,  baked,  fried,  or  cooked  in  other 
ways,  and  by  di-ying  and  grinding  are  made  into  a  flour  which  forms 
the  basis  of  various  sorts  of  bread  and  biscuits.  Bound,  thin,,  crisp 
cassava  cakes  are  not  infrequently  on  sale  in  the  United  States  under 
a  variety  of  trade  names  and  are  papular.  Cassava  starch  is  made  in 
large  quantities  in  the  Tropics  and  1ms  always  been  prized  as  a  palata- 
ble and  valuable  food  starch. 

Judged  by  the  figures  given  in  Table  3,  the  cassava  is  as  rich  in 
starch  as  the  potato,  and  like  it  can  be  classed  as  a  succulent  carbohy- 
drate food.  The  amount  of  protein  and  fat  present  is  very  small^  while 
the  amount  of  mineral  matter  or  ash  is  practically  the  same  as  in  very 
many  other  common  foods.  Tlie  culture  and  uses  of  ciissava  and  other 
related  matters  liave  been  discussed  in  a  previous  publication''  of  this 
series. 
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The  taro  (kno^wTi  VK>tanicalIy  as  Oiladium  cofoen^ia  or  Colocasia  anfi 

fn^rtnn)^  which  is  so  commonly  grown  for  its  edible  roots  in  the  Tropics, 

\>  more  familiar  to  most  persons  in  the  United  States  in  one  of  its 

pirden  forms,    namely   the  large-leafed  ornamental  plant  soraetinir-s 

(-iU«?d  "elephants'  ears.'**     There  are  many  varieties  of  this  plants  and 

it  constitutes  one  of  the  most  important  starch-yielding  foods  of  native 

rates  in  southern  China,  India,  the  We.>t  Indies,  etc.     It  has  a  rather 

disagreeable,  acrid   taste  when  raw,  but  thi8  di.sappears  on  cooking. 

The  root  may  be  eaten  boiled,  baked,  or  cooked  in  other  ways,  and  a 

sort  of  flour  is  also  made  from  it.     TTie  native  Hawaiian^  eat  it  in  the 

form  of  poi — a  sticky  dough-like  dish  which  is  allowed  to  ferment 

before  it  is  used. 

The  composition  of  taro  has  been  studied  in  connection  with  the 
natrition  investigations  of  this  Office  at  the  University  of  California.* 
As  the  figures  quoted  in  Table  3  show,  it  does  not  differ  very  mate- 
rially from  potatoes  in  composition.  Judged  by  a  digestion  experi- 
ment made  in  Japan,*  the  carbohydrates  of  taro  compare  favorably 
in  digestibility  with  thos^e  of  other  starchy  roots,  05  p(M'  ct  iit  hiiving 
been  asfdmilated. 


The  yautia,  which  is  closely  related  to  the  taro  botanically,  though 
it  beton^  to  a  different  group  known  as  Xanthosonia,  is  a  viMy 
important  starchy  food  in  the  West  Indies,  where  it  is  known  by  a 
variety  of  namei?,  such  as  taniers  or  tannias,  cocoes,  eddoes,  taye,  etc. 
The  cultivated  varieties  do  not  jMToduce' seed,  though  they  m-casiiuiTilIv 
put  out  abortive  blossoms.  The  plants  will  thrive  in  almost  any  nuji-^t 
rt^gion  free  from  frost  and  produce  a  large  crop  of  roots  in  rectum  f:>r 
fomjxiratively  little  cultivation.  In  Porto  Rico  every  small  farmer 
ha-*  bis  plat  of  yautia'*,  and  next  to  sweet  potatoes  and  yams  th(^v  are 
the  most  important  native  food  crop.  The  flesh  of  the  different 
varietiea  ranges  in  color  from  white  to  deep  orange  red.  Both  root 
.«talks  awd  the  tubers  which  grow  from  them  are  edible,  though  the 
tu>)ers  are  considered  the  more  tender  and  of  better  flavor. 

The  culture  and  uses  of  the  yautia  and  related  que;5tions  have  hot  n 
di-cussed  in  full  in  a  recent  bulletin'^  of  the  Porto  Rico  PLxperiment 

Station. 
The  thin  skin  is  usually  removed  before  the  yautias  arc  cooked,  and 

this  entails  on  an  average  a  lost*  of  about  5  per  cent  of  the  toU^l  wei^rUt 

of  the  tubers.     Yautias  are  cooked  as  a  v^retiible  in  many  ways  like 

ffX:.  S.  Dept  Agr.,  Office  of  Experiment  Stations  Bui.  CS. 
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potatoes,  and  a  starch  is  sometimes  made  from  them  which  is.  used  for 
making  puddings,  cakes,  etc.  In  connection  with  the  nutrition  inves- 
tigations carried  on  by  the  Office  of  Experiment  Stations,  a  number 
of  tests  were  made  of  the  culinary  qualities  of  yautias,  taro,  and 
yams  supplied  b}^  the  Porto  Rico  Experiment  Station,  and  it  was 
found  that  these  vegetables  could  be  readily  prepared  for  the  table 
like  potatoes  in  a  number  of  appetizing  ways. 

TAKS. 

The  true  yams  (Diascorea),  which  are  often  confused  with  sweet 
potatoes  (see  p.  24),  belong  to  a  group  of  climbing  plants.  The 
number  of  varieties  found  throughout  the  Tropics  and  subtropics  is 
very  large  and  many  of  them  bear  edible  starch-yielding  roots  which 
vary  greatly  in  size,  some  being  no  larger  than  potatoes  and  others 
several  feet  in  length  and  weighing  30  pounds  or  more.  The  true 
yams  are  grown  extensively  in  southern  China,  Oceania,  Porto  Rico, 
the  West  Indies  and  other  tropical  regions  and  are  very  important 
sources  of  carbohydrates  in  the  diet,  I'anking  in  Porto  Rico,  for 
instance,  next  to  the  sweet  potato. 

When  used  as  a  vegetable  they  are  boiled,  roasted,  or  cooked  in 
other  ways  like  the  potato,  or  may  be  made  into  a  sort  of  flour  and 
used  as  a  breadstuff.  The  flours  and  starches  prepared  from  the  yams 
and  other  tropical  roots  of  course  differ  from  wheat  flour  in  that  they 
contain  no  true  gluten.  The  flesh  of  many  of  the  commoner  yams  is 
white,  though  certain  varieties  are  yellow  fleshed  and  very  much  like 
a  sweet  potato  in  appearance.  In  flavor  the  yam  very  closely  resem- 
bles the  white  potato,  and,  as  may  be  seen  by  the  figures  for  average 
composition  in  Table  3,  also  resemble  the  potato  in  composition.  In 
the  cooking  tests  already  referred  to  above,  some  of  the  yams  used 
were  of  the  large  white  varieties,  weighing  several  pounds.  These 
were  cut  in  convenient  slices,  cooked  like  potatoes,  and  could  hardly 
be  distinguished  from  them  in  flavor  or  appearance.  The  Japanese 
investigations  noted  elsewhere  (p.  27)  include  a  study  of  the  digesti- 
bility of  yams,  and  96  per  cent  of  the  total  carbohydrates  was  found 
to  be  assimilated. 

SUCCULENT  BOOTS,  TUBERS,  AND  BULBS. 

There  are  a  number  of  common  root  vegetables  which  resemble  each 
other  in  so  many  points  that  they  may  be  conveniently  grouped 
together  for  discussion.  Prominent  among  these  are  beets,  carrots, 
turnips,  parsnips,  etc.  In  many  cases  the  leaves  and  stems  ai'e  also 
used  as  pot  herbs  or  ** greens,"  especially  while  they  are  young  and 
tender.  Most  of  these  vegetables  have  developed  from  wild  forms 
whose  roots  are  small,  tough,  and  possessed  of  stronger  flavor  and 
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odor  than  the  cultivated  varieties.  Since  earliest  times  the  ordinary 
.succulent  roots  have  been  common  garden  crops.  They  are  cheaply 
grown  in  almost  any  temperate  region  find  are  very  generally  used  as 
food. 

There  are  also  a  number  of  these  roots  grown  for  the  table  in  Europe 
and  elsewhere  which  are  not  often  seen  in  the  United  States  but  which 
agree  in  general  character  with  those  referred  to  above.  Parsnip- 
chervil,  Spanish  salsify,  and  Teltow  turnips  may  be  cited  as  examples. 
Among  the  succulent  roots  used  by  the  Chinese  and  other  Orientals, 
but  not  commonly  used  by  western  races,  may  be  mentioned  arrow- 
head, sacred  lotus,  and  water  chestnut.  These  were  included  in  a 
8tudy^  of  Chinese  foods  sold  in  this  country,  which  was  made  at  the 
California  Experiment  Station  in  cooperation  with  the  nutrition  inves- 
tigations of  the  Offices  of  Experiment  Stations. 

Of  the  bulbs  used  as  food  in  the  United  States,  various  members  oi 
the  onion  family  are  the  only  ones  which  need  special  meation,  though 
lily  bulbs  of  different  sorts  are  eaten  by  the  Chinese  and  may  be  pur- 
chased in  our  large  cities,  and  various  wild  bulbs  have  always  been 
gathered  as  food  by  the  Indians.^ 

The  following  table  shows  the  composition  of  the  succulent  roots, 
tubers,  and  bulbs  commonly  used  as  food,  as  well  as  the  composition 
of  potatoes,  which  is  included  for  purposes  of  comparison. 

Tabls  4. — Average  composition  of  succulent  roots,  tubers,  and  bulbs. 


Kind  of  vegeUble. 


Beets,  fresh ...•• 

B«et&  cooked 

Celeriac 

Cftrxota,  fresh 

Carrots,  desiccated 

PaniniiMi 

Salsify  **  Oyster  plant " 

Black  salsify 

Rad  Ishes 

Turnips,  white 

Turnips,  yellow  (rata-hagas) 

Onions ^ 

Garlic 

Potatoes 


Refuse, 


J^tt  ct. 
7.0 


20.0 
20.0 


20.0 
25.0 
20.0 


10.0 
10.0 
20.0 
30.0 


20.0 


£dible  portion. 


Carbohydrates. 

, 

Pro- 
tein. 

Fat. 
Per  ct 

Ash. 

Fuel 

value  per 

pound. 

Water. 

Sugar, 

starch, 

etc. 

Crude 
fiber. 

Pw  ct. 

Per  ct. 

Per  ct. 

Per  ci. 

At  ct. 

Calorie*. 

87.6 

1.6 

0.1 

8.8 

0.9 

1.1 

,     215 

88.6 

2.3 

.1 

7.4 

l.ti 

185 

84.1 

1.5 

.4 

11.8 

1.4 

.8 

285 

88.2 

1.1 

.4 

8.2 

1.1 

1.0 

210 

8.5 

7.7 

.6 

80.3 

4.9 

1,790 

83.0 

1.6 

.5 

11.0 

2.5 

1.4 

300 

85.4 

4.3 

.3 

6.8 

2.0 

1.2 

260 

80.4 

1.0 

.6 

17.1 

2.3 

1.0 

390 

91.8 

1.3 

.1 

5.1 

.7 

.1 

135 

89.6 

1.3 

.2 

6.8 

1.3 

.8 

160 

88.9 

1.3 

.2 

7.3 

1.2 

1.1 

185 

91.1 

2.0 

.1 

4.2 

1.3 

1.3 

145 

87.6 

1.6 

.3 

9.1 

.8 

.6 

225 

64.7 

6.8 

.1 

27.9 

.8 

1.5 

650 

78.8 

2.2 

.1 

18.0 

.4 

1.0 

875 

As  a  rule  the  succulent  roots,  tubers,  and  bulbs  contain  larger 
<]uantities  of  water  than  the  starchy  vegetables  described  in  the  pre- 
ceding sections  and  consequently  have  a  lower  nutritive  value.  The 
pro[>ortion  of  protein  which  they  contain  is  low,  and  of  this  small 
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amount  not  more  tiian  a  third,  and  frequently  only  a  fifth,  is  in  the 
form  of  albumin  or  similar  compounds.  Various  sugars,  pectose  bodies, 
and,  in  some  cases,  pentosans,  very  gfenerally  constitute  the  reserve 
material  which  the  plants  store  up  instead  of  the  starch  characteristic 
of  such  roots  as  the  potato  and  sweet  potato.  As  a  class  these  vegc< 
tables  are  characterised  by  very  marked  flavors  and  odors  due  to  the 
small  amount  of  volatile  oils  and  siiiiilar  substances  which  they  contain. 

Succulent  roots,  tubers,  and  bulbs,  when  considered  from  the  stand- 
point of  the  protein,  fat,  and  carbohydrates  which  they  supply,  are 
much  less  important  components  of  the  diet  than  concentrated  cereal 
foods  or  even  the  comparatively  succulent  starchy  roots  and  tubers. 
They  do,  however,  furnish  some  nutritive  material,  and  are  appetising 
and  generally  relished,  and  their  use  often  makes  palatable  an  other- 
wise comparatively  flavorless  dish  or  meal.  Furthermore,  they  con- 
tribute bulk  to  the  diet,  and  this  is  an  important  consideration  from 
the  standpoint  of  normal  digestion.  Perhaps  one  of  the  most  impor- 
tant functions- of  tiiese  succulent  roots,  ^c,  as  indeed  of  most  of  our 
common  vegetables  and  fruits,  is  to  supply  the  body  with  mineral 
salts  which  are  needed  for  the  building  and  repair  of  tissue,  for  the 
proper  carrj'ing  out  of  physiological  functions,  and  particularly  to 
insure  the  alkalinity  of  the  blood. 

The  ways  in  which  these  and  other  vegetables  may  be  prepared  for 
the  table  are  very  numerous  and  have  been  discussed  in  an  earlier 
bulletin  of  this  series.^ 

The  various  vegetables  included  in  the  above  table  each  have  sonic 
special  characteristics  which  merit  discussion  and  so  they  will  be  taken 
up  separately. 

BEX*TS. 

Although  the  greater  part  of  the  total  crop  of  beets  or  beet  root,  as 
they  are  called  in  Great  Britain,  is  used  for  the  production  of  sugar  or 
for  the  feeding  of  farm  animals,  yet  beets  are  used  in  such  large  quan- 
tities as  a  human  food  that  they  rank  as  one  of  the  most  common  table 
vegetables.  White  or  yellow  table  beets  are  occasionally  to  be  seen, 
but  the  red  ones  are  the  most  common.  The  flavor  is  more  delicate  in 
the  summer  varieties  than  in  the  later  maturing  sorts.  Each  year  the 
southern -grown  beets  are  becoming  more  common  in  our  winter  mar- 
ket and  are  superseding  the  large  fully  matured  roots  which  were  for- 
merly so  often  stored  as  winter  vegetables  and  which  late  in  the  season 
often  develop  a  rather  bitter  and  unpleasant  flavor.  It  is  sometimes 
said  that  beets  are  more  nutritious  than  turnips,  carrots,  etc.,  but  a 
comparison  of  the  values  for  average  composition  given  in  Table  4 
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does  not  substantiate  this  statement,  all  these  vegetables  being  very 
much  alike  as  regards  the  proportion  of  nutritive  material  present. 

Cane  sugar  constitutes  a  considerable  portion  of  the  total  carbohy- 
drates of  beets,  as  high  as  10  per  cent  or  more  having  been  often 
reported.  Some  reducing  sugar  is  also  present.  In  beets  grown  for 
sugar  making  the  percentage  of  cane  sugar  is  considerably  higher, 
sometimes  20  per  cent  or  more,  though  such  high  values  ai*e  the  excep- 
tion. Beets  are  sometimes  said  to  be  very  rich  in  cellulose,  but  this 
does  not  seem  to  be  the  case  with  American  varieties  whoso  average 
composition  has  been  quoted.  When  beets  are  cooked  the  water 
becomes  highly  colored,  and  it  is  undoubtedly  true  that  a  considerable 
part  of  the  sugar  and  other  soluble  nutrients  which  they  contain  is 
extracted,  but  how  much  material  is  removed  can  not  be  stated  as  no 
cooking  experiments  with  beets  have  been  found  on  record. 

Three  digestion  experiments  were  made  several  years  ago  at  Wes- 
lej^an  University  in  which  it  was  found  that  72  per  cent  of  the  protein, 
97  per  cent  of  the  carbohydrates,  and  00  per  cent  of  the  total  energy 
value  of  the  beets  were  utilized  by  tlie  body,  figures  which  compare 
very  favorably  with  those  obtained  with  potatoes  in  tests  made  with 
the  same  subjects. 

Beets  are  frequently  coined  at  home  for  winter  use  and  the  com- 
mercial canned  article  is  a  very  well-known  product.  Ajb  regards 
composition,  the  canned  goods  have  practically  the  same  chemical 
composition  as  freshly  cooked  beets. 

CEIiSBIAG. 

This  vegetable,  which  is  also  known  as  turnip-rooted  celery,  or  knot 
celery,  is  closely  related  to  our  ordinary  celery,  being  indeed  a  cul- 
tural variety  of  the  same  original  plant  grown  under  conditions  which 
have  developed  the  root  rather  than  the  stalls.  In  Europe  it  is  by  far 
the  most  common  form  of  celery,  but  has  never  been  extensively  cul- 
tivated in  the  United  States,  though  it  is  found  in  the  larger  markets. 
The  roots  are  white  and  more  or  less  globular  in  shape,  closely  resem- 
bling turnips  in  appearance.  As  the  figures  in  Table  4  show,  they 
have  much  the  same  composition  as  the  other  succulent  roots  and 
ttibers.  Celeriac  has  a  pronounced  celery  flavor  due  apparently  to  a 
complex  oil  like  that  in  the  seed,  which  is  rather  stronger  than  that 
of  the  tender  celery  stalks,  but  when  cooked  celeriac  does  not  differ 
very  greatly  in  taste  from  ordinary  stewed  celery. 

A  German  investigator  has  reported  mannit,  a  starch  like  carbohy- 
drate, and  also  small  amounts  of  asparagin,  a  constituent  of  asparagus, 
in  tuljerous-rooted  celery.  So  far  as  can  be  learned  no  digestion 
experiments  have  been  made  with  this  vegetable^  but  it  would  doubt- 
less differ  little  in  digestibility  from  beets  or  other  succulent  roots. 
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It  is  often  said  that  celery  is  a  nerve  food,  but  there  seems  to  be  no 
warrant  for  such  a  statement,  and  the  belief  is  probably  a  survival  of 
the  time  when  specific  virtues  were  attributed  to  almost  all  plants  and 
vegetables. 

CABBOTS. 

Carrots  are  grown  in  many  varieties,  and  vary  greatly  in  color,  size, 
flavor,  and  other  characteristics,  those  most  commonly  raised  for  the 
table  being  of  medium  size,  deep  yellow  color,  tender,  and  of  delicate 
flavor.  Young  carrots  are  much  more  satisfactory  than  old  ones,  a^s 
when  fully  matured  they  tend  to  become  hard  and  woody,  especially  at 
the  core,  while  not  infrequently  the  flavor  of  old  carrots  is  disagree- 
ably strong.  Some  varieties  are  more  satisf actorj'-  than  others  for 
winter  use,  but  the  winter  carrots  are,  generally  speaking,  more  used 
for  seasoning  soups  and  other  dishes  than  as  a  table  vegetable. 
Improved  methods  of  transportation,  storage,  etc.,  have,  moreover, 
maile  the  small  tender  southern-grown  carrot  comparatively  common 
as  a  winter  vegetable. 

In  composition  carrots  do  not  diflfer  very  materially  from  other 
similar  roots,  carbohydrates  constituting  the  principal  nutritive 
material.  Sugar  is  an  important  constituent,  12  per  cent  or  more 
being  sometimes  present,  though  perhaps  5  or  6  per  cent  would  more 
nearly  represent  the  average.  Small  amounts  of  pentosans  have 
also  been  reported.  The  proportion  of  sugar  in  the  carrot,  beet, 
and  other  vegetables  is  very  variable,  being  influenced  by  size, 
maturity,  method  of  storage,  and  other  factors.  Carrots  owe  their 
color  to  the  presence  of  a  yellow  organic  compound  known  as  *'car- 
rotin,"  which  is  sometimes  extracted  with  the  juice  and  used  for 
coloring  butter. 

The  water  in  which  caiTots  have  been  boiled  is  quite  yellow  and  has 
a  sweet  taste,  plainly  showing  that  some  of  the  nutrients  have  been 
removed  in  the  process  of  cooking.  In  order  to  determine  the  amount 
of  this  loss,  experiments  were  made  with  carrots  at  the  University  of 
Minnesota,  similar  to  those  made  with  potatoes  referred  to  on  page  14. 
The  carrots  were  cleaned  and  cut  into  pieces  of  various  sizes  and  then 
boiled  in  different  ways.  Whether  the  water  was  hot  or  cold  at  the 
start  made  less  difference  than  in  the  case  of  potatoes,  but  it  was  found 
that  the  more  water  used,  the  greater  were  the  losses.  On  the 
other  hand,  the  more  rapidly  the  carrots  were  boiled,  the  smaller  was 
the  loss.  Small  pieces,  doubtless  because  a  relatively  large  surface 
was  exposed  to  the  action  of  the  boiling  water,  lost  about  30  per  cent 
of  their  total  nutrients,  20  per  cent  of  the  true  proteids,  and  26  per 
cent  of  sugar,  while  large  pieces  lost  only  20  per  cent,  6  and  16  per 
cent,  respectively.  Figure  i  represents  in  graphic  form  the  composi- 
tion of  the  carrot  and  the  loss  of  nutrients  when  boiled. 
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A  European  investigator"  found  that  when  carrots  were  steamed 
they  l)ecanic  soft  a  little  more  quickly  than  when  cooked  in  hot  water 
and  lost  conaiderably  leas  matcidal,  as  the  water  over  which  they  were 
steamed  contained  only  0.69  per  cent  of  the  total  material  aa  compared 
with  3,75  per  cent  in  the  case  of  the  water  in 
which  they  were  boiled.    The  material  extracted 
from  the  carrots  in  cooking  consisted  principally 
of  sugar  or  similar  carbohydrate. 

A  number  of  years  ago  a  German  investigator 
studied  the  digestibility  of  carrots,  and  found  that 
about  60  per  cent  of  the  protein  and  SO  per  cent 
of  the  carbohydrates  were  retained  in  the  body. 
His  results  were  too  meager  to  justify  general 
deductions,  and  it  seems  probable  that  the  vege- 
table would,  generally  speaking,  be  a^  digestible 
as  beets  or  potatoes.  Carrots  are  commonly  con- 
sidered to  be  wholesome  and  a  valuable  addition 
to  the  diet,  both  as .  a  seasoning  vegetable  and 
cooked  in  a  variety  of  ways. 

Dried  or  desiccated  carrots  are  on  the  market 
and  are  recommended  for  use  wherever  small  bulk 
and  good  keeping  qualities  are  important  consid- 
erations. These  goods  resemble  the  fresh  carrots 
in  composition,  except  that  they  have  been  con- 
centrated by  the  evaporation  of  water. 

FASSNIF8. 

Parsnips  belong  to  the  same  botanical  order  as 
carrots  and  resemble  them  in  form  and  general 
habit  of  growth.     The  flesh  of  the  root,  however, 
is  paler,  being  white  or  light  cream  color,  and    Pio,t— ThecwnpodHonot 
the  flavor  is  quite  distinct  and  very  pronounced,      n^'rttnu' when'^b^led^ 
Parsnips  may  be  kept  in  the  ground  over  winter      a.  fiber,  «i«reh,  lai.  etc.; 
and  are  especially  welcome  additions  to  the  diet  in      niiMeoot^'  n^^fe"*!? 
early  spring,  when  vegetables  which   have  been      proidd  mtroeenous  ma^ 
stored  are  losing  their  good  qualities.     For  some      ThU'^tctJ^'^rCre^ 
reason  boiled  parsnips  were   long  considered  in      rencnts  uie  loss  when 
aome  regions  of  Europe  to  be  the  proper  vcge-      "^'™iiJd"^  pieces 
table  to  serve  with  salt  fish,  but  this  tradition  is 
not  followed  in  the  United  States,  and  they  arc  cooked  and  served  in 
a  variety  of  ways,  as  are  the  other  vegetables  which  they  closely 
resemble. 

As  regards  composition,  parsnips  are  much  like  the  other  roots  and 
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tubers,  bat  contain  ratber  higher  quaiitities  of  cellulose,  particularly 
in  the  core,  whicb  becomes  stringy  and  woody  when  the  roots  are  old. 
How  much  of  the  total  nutritive  material  is  lost  in  boiling  is  not  deli 
nitely  known,  but  it  is  commonly  thought  to  be  considerable*  The 
amount  is  doubtless  affected  by  the  same  conditions  as  were  noted  with 
carrots.  So  far  as  can  be  learned  no  digestion  experiments  have  been 
made  with  parsnips. 


The  name  '^salsify"  is  commonly  applied  to  three  distinct  vegeta- 
bles, namely  the  common  white  salsify  known  as  "oyster  plant"  or 
**  vegetable  oyster"  {Trdgopogonporrifoliui)^  black  salsify  {Scorzonera 
hispanica)^  the  schwarz  wurzel  of  the  Germans,  and  the  so-called 
Spanish  salsify  {Scolyimis  hispanicus).  The  first  of  these  is  very  com- 
monly grown  in  the  United  States,  and  black  salsify  is  also  grown 
though  less  extensively,  while  Spanish  salsify  is  seldom  cultivated. 
Both  common  salsifj'^  and  black  salsify  closely  resemble  the  otiier  suc- 
culent roots  used  as  food  in  general  character.  They  are  not  injured 
by  mild  frosts  and  may  remain  in  the  ground  until  late  winter  or  early 
spring.  As  the  popular  name  of  salsify  implies,  the  flavor  suggests 
that  of  oysters. 

The  principal  carbohydrate  stored  in  black  salsify  is  inulin  rather 
than  starch,  and  so  this  vegetable  is  often  used  in  the  diet  of  diabetics. 
The  proportion  of  materials  lost  in  cooking  and  the  digestibility  have 
not  been  made  the  subject  of  investigations  so  far  as  can  be  learned, 
but  there  is  every  reason  to  suppose  that  salsify  would  resemble  the 
other  succulent  roots  in  these  respects. 


The  radishes  most  commonly  grown  in  the  United  States  are  those 
with  red  exterior  and  white  flesh,  although  white  and  dark  purple 
varieties  are  also  well  known.  Though  formerly  red  radishes  were  a 
typical  spring  vegetable  they  are  now  so  commonly  grown  under  glass 
that  they  are  available  all  winter  in  large  markets.  To  be  at  their 
best,  radishes  should  be  eaten  before  the  roots  are  fully  mature  and 
should  be  very  fresh.  Besides  losing  their  crispness  they  become 
sweeter  in  taste  if  they  are  kept  long  after  they  are  gathered,  owin<j 
to  the  action  of  a  ferment  or  enzym  normally  present  which  changes 
part  of  the  radish  starch  to  sugar.  Similar  enzyms  are  found  in  beets, 
carrots,  etc.,  but  in  these  vegetables  their  action  is  less  marked. 

As  will  be  seen  from  the  figures  in  Table  4,  the  young  radishes 
analyzed  contained  even  more  water  than  the  turnips.  The  charac- 
teristic  pungent  flavor  is  due  to  organic  compounds  similar  to  the 
essential  oil  of  mustard.  Radishes  are  almost  always  eaten  raw,  and 
are  so  succulent  and  tender  that  they  are  doubtless  rather  thoroughly 
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assimilated,  though  so  far  as  can  be  learned  their  digestibility  has  not 
been  studied.  It  is  frequently  said  that  they  are  productive  of  diges- 
tive disturbances.  Whether  this  is  attributable  to  the  crude  fiber 
which  they  contain  or  to  the  bodies  which  give  the  high  flavor  or  to 
both  together  it  is  not  possible  to  say,  but  such  digestive  disturbances 
are  by  no  means  general,  and  when  they  occur  may  be  duo  to  the 
fact  that  succulent  foods  are  frequently  swallowed  without  sufficient 
mastication. 


A  great  variety  of  turnips  is  grown  throughout  temperate  climates, 
some  of  which  being  course  in  texture  are  used  as  food  for  farm  ani- 
mals while  other  varieties  are  raised  as  table  vegetables.  There  is 
considerable  variation  in  the  color,  flavor,  and  composition  of  the 
turnip,  the  yellow-fleshed  sorts  as  a  group  being  commonly  distin- 
guished from  the  white  by  the  name  ** Swedes"  or  '*ruta-bagas."  In 
the  summer  the  early  white  varieties  are  usually  preferred  in  spite  of 
the  fact  that  they  are  more  watcr}^  while  in  winter  the  yellow  turnips 
are  more  commonly  used.  Solid  as  the  turnip  roots  appear  they  con- 
tain on  an  average  about  89  per  cent  of  water  or  a  trifle  more  than  is 
found  in  whole  milk.  Only  about  20  per  cent  of  the  total  protein 
present  is  in  the  form  of  albumin.  Carbohydrates  are  the- principal 
nutritive  material,  glucose,  cane  sugar,  pectoae  or  jelly-yielding  bodies, 
pentosans,  and  crude  fiber  being  the  characteristic  carbohydrates 
present  The  flavor  of  turnips  is  due  to  compounds  of  sulphur,  which 
are  so  volatile  that  when  turnips  are  fed  to  cows  they  pass  through  the 
body  tissues  and  into  the  milk  and  give  it  an  unmistakable  flavor  of 
turnips.  In  cooking,  these  pungent  substances  are  broken  down  to 
Home  extent  and  pass  off  into  the  air.  So  far  as  can  be  learned  no 
accurate  data  are  available  regarding  the  digestibility  of  turnips,  but 
they  are  commonly  conceded  to  be  wholesome,  palatable,  and  useful 
additions  to  the  diet,  and  there  is  no  reason  to  suppose  that  they  are 
not  well  assimilated. 

XOHIi-BABI. 

Kohl-rabi,  or  turnip  cabbage,  represents  a  curious  variety  of  the 
turnip  and  cabbage  families  in  which  the  reserve  material  of  the  plant 
is  stored  in  a  tuber-like  enlargement  of  the  stem  just  above  the  sur- 
face of  the  soil  rather  than  beneath.  Although,  strictly  speaking,  it 
does  not  belong  to  the  roots  and  tubers,  it  is  so  similar  to  them  that  it 
has  been  included  in  this  discussion.  Kohl-rabi  is  considered  best  in 
tlie  early  summer,  when  it  is  still  young  and  tender,  but  it  is  com- 
monly found  on  the  market  until  late  fall.  In  flavor  it  is  more  deli- 
cate than  either  turnips  or  cabbage,  though  it  resembles  them  more 
nearly  in  this  respect  than  it  does  other  common  vegetables. 
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OXIONS,  GABUC,  ETC. 

The  various  members  of  the  onion  family  are  so  commonly  used 
for  flavoring  purposes  that  they  should  perhaps  be  included  with  the 
flavoring  vegetables.  Such  classifications  as  those  followed  in  this 
bulletin  are,  however,  of  course,  purely  arbitrary,  and  in  the  case  of 
the  onion  family  some  varieties  are  so  largely  used  as  vegetables  that 
it  has  seemed  best  to  discuss  them  in  connection  with  the  roots,  tubers, 
etc.,  as  they  are  used  in  practically  the  same  way  in  the  diet.  All  the 
members  of  the  onion  family  are  characterized  by  very  strong  flavor 
and  odor  due  to  the  presence  of  characteristic  oil-like  organic  com- 
pounds of  sulphur,  which  vary  somewhat  in  flavor  and  composition 
with  different  varieties  of  the  plant  and  are  usually  more  abundant  in 
the  bulbs  or  roots  than  in  the  leaves  or  other  parts.  They  are  very 
volatile  and  are  broken  down  by  heat  to  some  extent  and  consequently 
the  cooked  vegetable  has  a  much  milder  flavor  than  the  raw. 

The  common  onion  in  its  many  varieties  is  the  best  known  and  most 
used  in  the  United  States  of  the  onion  family.  The  total  crop  pro- 
duced is  very  large,  and  quantities  are  also  imported  from  southern 
Europe,  Bermuda,  and  the  West  Indies.  As  with  most  vegetables, 
the  young  and  somewhat  immature  onions  are  preferred  to  the  fully 
matured  bulbs,  though  the  latter  have  the  best  keeping  qualities. 
White  varieties  are  milder  in  flavor  than  the  red  or  yellow  sorts  and 
are  generally  preferred  as  table  vegetables.  If  they  are  to  be  kept 
through  the  winter,  onions  should  be  taken  from  the  ground  as  soon  as 
the  stalks  'begin  to  wither  and  cured  or  dried  in  the  air  for  about  ten 
days.  If  the  moisture  is  not  thus  removed  before  they  are  stored 
they  will  not  keep  well. 

The  proportion  of  water  and  nutrients  in  onions  varies  greatly,  not 
only  with  the  variety  but  with  the  stage  of  growth  and  the  method 
of  storing  them.  Roughly  speaking,  the  chemical  composition  is  very 
similar  to  that  of  the  succulent  roots  also  included  in  Table  4.  Thev 
contain,  however,  rather  larger  quantities  of  cellulose,  particularly  in 
the  outer  layers,  which  are  usually  removed  before  cooking.  The  waste 
in  preparing  onions  for  the  table  may  be  as  high  as  60  per  cent,  but 
20  or  30  per  cent  is  perhaps  a  fairer  average.  The  onions  are  succu- 
lent and  tender,  and  there  is  every  reason  to  suppose  that  they  are  as 
thoroughl}'^  digested  as  other  similar  vegetables,  though  so  far  as  can 
be  learned  this  question  has  not  been  made  the  subject  of  definite 
investigation.  They  are  commonly  conceded  to  be  wholesome  and 
have  been  prized  since  earliest  times  as  a  valuable  addition  to  the  diet. 
The  characteristic  sulphur  bodies  which  they  contain  are  believed  to 
stimulate  the  flow  of  digestive  juices,  and  these  and  other  constituents 
have  a  desirable  effect  in  overcoming  a  tendency  to  constipation.  As 
onions  contain  no  appreciable  amount  of  starch  and  little  sugar  tbey 
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are  usually  allowed  to  invalids  from  whose  diet  starchy  foods  are 
excluded. 

Garlic  is  a  member  of  the  onion  tribe,  which  forms  a  group  of  small 
bulbs  called  "(*loves"  in  the  place  of  one  large  bulb,  as  with  the  more 
common  varieties  of  the  onion.  It  is  used  almost  exclusively  as  a  flav- 
oring plant,  though  some  of  the  mild  sorts  grown  in  the  Mediterranean 
region  are  eaten  as  a  vegetable.  In  this  countr}'^  it  is  little  eaten  save 
by  some  of  the  foreign  population,  and  this  is  perhaps  imfortunate,  as 
rightly  used  it  undoubtedly  adds  much  to  the  palatability  of  salads, 
meats,  and  other  dishes. 

Shallot,  cibol,  etc.,  are  varieties  of  the  onion  family  much  esteemed 
for  their  flavor  in  Europe  though  they  are  not  common  in  the  United 
States.  Leeks  and  chives,  two  other  sorts,  develop  almost  no  bulbs 
and  are  grown  for  their  leaves,  leeks  being  used  as  a  green  vegetable 
or  pot  herb  and  chives  as  a  salad  plant  or  for  seasoning.  Although 
most  families  in  the  United  States  are  familiar  with  onions  only,  many 
good  cooks  consider  that  the  other  members  of  the  group  are  also 
indispensible  for  seasoning  pur|K)ses. 

BOOTS  USED  AS  CONDIMENTS. 

Several  roots  have  pronounced  aromatic  qualities  which  give  them  a 
value  quite  independent  of  the  nutritive  material  which  they  contain. 
Jn  addition  to  increasing  the  flavor  of  food  it  seems  possible  that  such 
condiments  may  stimulate  the  flow  of  4igestive  juices  as  well  as  please 
the  palate.  Horse-radish  and  ginger  are  the  most  common  condi- 
nicntal  roots,  though  chicory,  which  is  commonly  considered  in  Europe 
a  palatable  addition  to  coffee,  may  also  be  mentioned,  as  well  as  licorice 
root  and  calamus  or  sweet  flag. 

Horse-radish  is  a  moisture-loving  plant  of  the  mustard  family  which 
is  cultivated  throughout  north  temperate  countries  and  is  very  fre- 
quently found  wild  in  the  United  States,  as  it  long  ago  escaped  from 
cultivation.  The  root  is  long,  slender,  and  has  a  sharp,  peppery 
flavor,  owing  to  the  presence  of  an  essential  oil  which  much  resembles 
in  general  character  that  in  the  i-adish  and  other  members  of  the 
mustard  family.  As  regards  composition,  horse-radish  contains  on 
an  average  86.4  per  cent  water,  1.4  per  cent  protein,  0.2  per  cent  fat, 
10.5  per  cent  total  carbohydrates,  and  1.5  per  cent  ash,  and  has  a  fuel 
value  of  225  calories  per  pound.  The  root  contains  a  large  proportion 
of  water.  Starch  constitutes  the  principal  carbohydrate  present,  and, 
as  might  be  expected  from  the  stringy  character  of  the  roots,  the 
percentage  of  crude  fiber  is  rather  high.  Though  varieties  of  horse- 
radish are  sometimes  cooked  as  a  vegetable,  and  it  is  used  for  season- 
ing meat,  sauces,  etc.,  it  is  pe**haps  most  commonly  used  in  this 
country  mixed  with  vinegar  as  a  condiment.     It  is  popularly  supposed 
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that  the  vinegar  softens  the  crude  fiber  to  some  extent  and  makes  it 
more  digestible. 

Ginger,  the  underground  root  stock  of  Zingiber  afficimde^  is  perhaps 
moat  commonly  used  dry  as  a  spice,  though  the  fresh  root  or  green 
ginger  is  common  in  autumn,  being  used  in  pickle  making,  preserving, 
and  in  other  ways.  The  young  and  tender  ends  of  the  branching  root 
or  riiizome,  called  ginger  buds,  are  the  most  delicate  portion  as 
regards  both  texture  and  flavor.  Large  quantities  of  ginger  root  ai*e 
preserved  in  rich  sugar  sirup^  the  round  stone  jars  of  "Canton 
ginger"  being  an  old-fashioned  confection  which  is  still  much  pmed 
The  cr3^stallized  or  candied  ginger  is  even  more  common  and  is  fre- 
quently served  as  a  sweetmeat,  and  is  also  used  in  making  deserts  of 
various  sorts.  While  the  nutritive  value  of  preserved  and  crystallized 
ginger  depends,  of  course,  quite  largely  on  the  added  sugar,  the  fresh 
root  contains  some  nutritive  material,  the  average  composition  being 
85.0  per  cent  water,  1.0  per  cent  protein,  0.6  per  cent  fat,  11.4  per 
cent  sugar,  starchy  etc.,  1.0  per  cent  crude  fiber,  and  1.4  per  cent  ash, 
and  has  a  fuel  value  of  240  calories  per  pound.  Of  the  total  fat  or 
ether  extract,  about  half  consists  of  the  ethereal  oil,  which  together 
with  a  pungent  nonvolatile  constituent  '^gingerol,"  gives  to  ginger  its 
characteristic  flavor. 

SITMMABT. 

The  plants  which  store  their  reserve  material  in  underground  roots, 
tubers,  and  bulbs  have  in  many  instances  come  to  be  regarded  by  man 
as  among  the  most  important  f  oodstufl[s.  Cultivation  has  to  a  great 
extent  modified  the  size,  structure,  flavor,  and  appearance  of  the  plant 
parts  which  are  eaten,  and  the  garden  varieties  are  as  a  inile  superior 
to  the  wild  in  these  respects  and  show  important  modifications  in  the 
season  of  growth  and  in  other  ways.  As  a  class  the  edible  rootis 
tubers,  and  bulbs  may  be  divided  into  the  following  groups:  (1)  Starch- 
yielding  vegetables,  as  potatoes  and  sweet  potatoes;  (2)  succulent 
roots,  as  beets,  carrots,  and  parsnips;  and  (3)  condimental  or  flavoring 
roots,  as  horse-radish  and  ginger.  Such  plants  as  garlic  and  oni<>u> 
might  be  included  in  the  last  group,  but  are  hero  considered  with 
the  succulent  roots  as  some  of  the  milder  flavored  varieties  are  eaten 
in  such  quantities  that  they  may  be  fairly  considered  as  foods  rather 
than  simply  as  flavoring  vegetables. 

As  a  class  the  edible  roots,  tubers,  and  bulbs  have  a  high-water 
content  and  are  valued  as  additions  to  the  diet  for  their  appetising, 
succulent  qualities  and  the  bulk  which  they  give  as  well  as  for  ilic 
nutritive  material  which  they  supply.  Starch  is  the  material  mo^t 
commonly  stored  in  these  underground  receptacles  of  nutritive  mate- 
rial,  though  it  is  not  infrequently  replaced  in  some  plants  by  inulia^  a 
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closely  related  body,  by  sugars  of  different  sorts,  pectoses,  and  other 
carbohydrates.  The  proportk>n  of  nitrogenous  material  in  such  food- 
stuffs is  small,  and  true  albumin  seldom  constitutes  more  than  a  third 
of  the  total  protein.  The  proportion  of  fat  or  ether  extract  is  also 
Hmall,  being  composed  in  some  cases  very  largely  of  wax-like  bodies 
found  in  the  skin,  or  of  coloring  matter;  and  in  other  cases,  of  volatile 
oils  and  similar  substances  which  give  the  plants  their  characteristic 
flavor  and  odor»  Hie  mineral  matter  or  ash  \s  an  important  constitu- 
ent of  these  vegetaUe  foods,  the  proportion  though  small  being  about 
the  same  as  is  found  in  many  other  common  ai*ticles  of  the  diet. 
Sodium,  potassium,  and  iron  salts,  and  sulphur  and  phos{^orus  com- 
pounds, etc.,  are  the  common  ash  constituents.  As  the  mineral  mat- 
ters exist  in  combination  with  organic  acids  and  other  bodies  they 
contribute  materially  to  the  flavor  of  the  tubers,  roots,  etc. 

In  tropical  regions  yams,  cassava,  and  other  starch-bearing  roots 
seldom  seen  in  northern  markets  are  among  the  most  important  vege- 
tables and  are  cooked  and  served  in  a  variety  of  ways.  Starch  is  fre- 
quently made  from  these  roots,  and  they  are  also  used  in  the  production 
of  a  sort  of  meal  or  flour  eaten  in  large  quantities.  In  temperate  and 
northern  regions  the  potato  is  the  leading  starch-yielding  vegetable. 

The  potato  varies  consideraUy  in  composition  with  age,  variety,  and 
conditions  of  growth.  The  ripened  tubers  are  usually  richer  in  starch 
and  have  better  keeping  qualities  than  the  immature  tubers,  but  the 
latter  contain  larger  proportions  of  mineral  matters,  acids,  etc.,  and 
are  consequently  of  richer  flavor.  Cooking  breaks  down  the  cellulose 
walls  of  the  potato  cells  which  inclose  the  starch  grains,  gelatinizes 
or  hydrates  the  starch  so  that  it  becomes  softer  and  looser  in  struc- 
ture, and  improves  the  flavor  largely  by  volatilizing  acid  bodies  and 
similar  constituents  or  otherwise  modifying  their  character.  In  young 
tuboi-s,  which  usually  contain  a  larger  proportion  of  protein  to  starch 
than  the  mature  ones,  the  heat  of  cooking  causes  the  protein  to  coagu- 
late or  hai*den  around  the  starch,  producing  a  '^waxy  "  rather  than  a 
'* mealy"  mass.  When  potatoes  are  peeled  before  cooking,  some 
nutritive  material  is  usually  removed  with  the  inedible  skin,  the  total 
material  removed  (designated  refuse  in  food  analyses)  being  on  an 
average  20  per  cent.  When  potatoes  are  cooked  some  water  is  usually 
lost  by  ev^;>oration,  and  the  loss  of  nutritive  material  may,  under  cer- 
tain circumstances,  be  also  quite  considerable.  Thus,  when  potatoes 
were  peele<l  and  soaked  before  boiling  the  loss  of  food  material  has 
been  found  to  be,  in  round  numbers,  as  much  as  7  per  cent  of  the  total 
dry  matter.  Much  smaller  quantities  are  lost  if  the  potatoes  are  not 
soaked,  and  when  they  are  baked  or  boiled  in  their  jackets  the  loss  of 
nutritive  material  is  insignificant.  During  storage  potatoes  lose  water 
by  evaporation,  and  this  loss  may  be  so  great  that  the  tubers  become 
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shriveled.     Some  of  the  starch  which  is  present  is  chanp^ed  to  sugar^ 
especially  if  the  tubers  are  frozen  or  if  they  begin  to  sprout.     Minute 
quantities  of  a  poisonous  substance  of  very  pronounced  flavor,  solanin, 
are  found  in  potatoes,  and  to  this  constituent  they  very  largely  owe 
their  characteristic  flavor.     In  old  or  sprouted  potatoes  the  amount  of 
solanin  may  be  great  enough  to  cause  illness.    When  such  tubers  nrv 
used  for  the  table,  the  flesh  around  the  sprouts  should  always  be  care- 
fully cut  away,  as  this  is  more  likely  to  contain  solanin  than  any 
other  portion.     Under  ordinary  conditions  the  chance  of  any  injuriou^^ 
effects  from  solanin  in  potatoes  is  very  remote,  and  they  are  generally 
conceded  to  be  among  the  moj^t  wholesome  and  useful  starch-j'ieldinjr 
foods,  particularly  when  it  is  remembered  that  digestion  experiments 
have  shown  that  the  starch  and  other  nutritive  material  which  they 
supply  are  very  well  assimilated  by  the  body.     Although  they  contain 
too  small  a  proportion  of  the  tissue-building  proteid  in  proportion  to 
their  carbohydrate.s  to  provide  a  satisfactory  ration  if  used  alone^  they 
are  admirablyfitted  for  combination  with  milk,  meat,  eggs,  and  other 
proteid  foods  to  form  a  palatable  well-balanced  diet. 

Sweet  potatoes  are  common  starch-yielding  vegetables  throughout 
the  United  States,  and  the  proportion  eaten  in  the  Southern  States, 
where  the  bulk  of  the  crop  is  produced,  is  much  greater  than  in  otht^r 
localities.  Much  of  the  reserve  carbohvdrates  these  tubers  contain  is 
in  the  form  of  sugar.  In  the  South  varieties  so  rich  in  sugar  that  thc> 
become  sirupy  in  cooking  are  considered  superior,  but  in  the  northern 
markets  the  starchy  sweet  potatoes  are  preferred.  Some  varieties  of 
sweet  potatoes  are  frequently  called  5*ams,  but  this  name  projxirly 
belongs  to  a  distinct  order  of  tropical  plants  which  yield  edible  tubers, 
some  of  them  of  ver}'^  large  size  and  others  closely  resembling  t?wet^t 
potatoes  in  form  and  appearance,  though  they  lack  the  characteristir 
sweet  flavor. 

Beets,  carrots,  parsnips,  salsify,  turnips,  and  onions  are  the  iiiosi 
common  of  the  so-called  succulent  root  crops  used  as  food.  Thoy 
differ  from  the  starch-yielding  vegetables  like  potatoes  mainly  in  con- 
taining a  larger  proportion  of  water,  85  to  90  per  cent  on  an  averaj»^t», 
and  consequently  a  smaller  proportion  of  nutritive  material.  Fur- 
thermore, it  is  generally  true  that  starch  is  not  the  characteristic- 
carbohydrate  of  these-  vegetables,  its  place  being  taken  b}"  s\igHr> 
of  different  sorts,  pectose  bodies,  and  other  similar  carbohydmtos, 
while  the  percentage  of  crude  fiber  is  also  rather  higher  than  in  tin- 
edible  starch-yielding  roots  and  tubers.  Many  of  the  vegetabU^-- 
included  in  this  group  are  characterized  by  marked  flavors  and  odor> 
due  to  the  presence  of  volatile  organic  sulphur  compounds  in  theii 
juices.  In  the  members  of  the  onion  tribe  these  are  especially'  strontr* 
and  some  varieties  are  used  almost  exclusively  as  flavoring  materials^ 
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while  other  and  milder  sorts  are  also  used  in  lar^e  quantities  as  table 
vegetables. 

Though  not  very  nutritious  in  proportion  to  their  bulk,  root  crops 
as  a  class  offer  some  advantages  over  most  other  vegetable  foods. 
They  are  so  easily  grown  and  are  so  productive  that  under  ordinary 
conditions  they  sell  at  prices  within  the  reach  of  all.  Many  of  them 
may  be  kept  over  winter  in  such  good  condition  that  thej^  are  never 
out  of  season.  The  carbohydrates,  the  principal  nutritive  mateiral 
present,  are  in  forms  which  are  readily  and  well  assimilated.  The 
characteristic  flavor  which  some  of  these  vegetables  possess  is  a 
decided  advantage,  as  it  makes  the  vegetables  palatable  and  adds  to 
the  variety  of  the  diet.  Succulent  vegetables  of  all  sorts  contribute 
bulk  to  the  diet,  and  so  are  valuable  from  the  standpoint  of  hygiene, 
lis  within  limits  bulkiness  is  a  favorable  condition  for  normal  diges- 
tion and  also  of  importance  in  overcoming  a  tendency  to  constipation. 
In  addition,  the  mineral  salts  which  tbey  contain  serve  an  important 
purpose  in  helping  to  maintain  the  alkalinity  of  the  blood  and  hav^ 
other  physiological  uses. 
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Maryland — College  Park:  H.  J.  Patter- 
son.« 
Massachusetts — Amherst:  W.P.Brooks.o 
Michigan — Agricultural    College:      C.    D. 

Smith.o 
Minnesota — St.  Anthony  Park,  St.  Paul: 


Mississippi — Agricultural  College:  W.  L. 

Hutchinson. <> 
Missouri — 

College  Station:     Columbia;     H.  J. 

Waters.^ 
Fruit  Station:    MourUain  Grove;    P. 
Evans.o 
Montana — Bozeman:  F.  B.  Linfield.a 
Nebraska — Lincoln:  E.  A.  Burnett .« 
Nevada — Rerio:  J.  E.  Stubbs.a 
New     Hampshire — Durham:     W.      D. 

Gibbs.o 
New    Jersey — New    Brunswick:   E.    B. 

Voorheee.o 
New   Mexico — Agricultural    College:   L. 

Foster.^ 
New  York —  * 

State  Station:  Geneva;  W.  H.  Jordan .^ 

Cornell  Station:  Ithaca;  L.  H.BaiIev.« 

North  Carolina — Raleigh:  B.  W.    Kil- 

gore.a 
North     Dakota — Agricultural     Collie: 

J.  H.  Worst.o 
Omo—Wooster:  C.  E.  Thome.o 
Oklahoma — Stillwater:  W.  L.  F.ngliah  o 
Oregon — Corvallis:  J.  Withycombe.a 
Pennsylvania — State     College:    H.     P. 

Armsby.o 
Porto  Rico — Mayaguez:  D.  W.  May,  ^ 
Rhode    Island — Kir^ston:        H.         J. 

Wheeler.o 
South  Carolina — Clemson  College:  J.N. 

Harper.o 
South  Dakota — Brookings:  J.  W.    Wil- 
son.« 
Tennessee — Knoxville:  H.  A.  Morgan .^^ 
Texas — College  Station:  J.  W.  Careon.** 
Utah — Logan:  P.  A.  Yoder.o 
Vermont — Burlington:  J.  L.  Hills.o 
Virginia — Blacksburg:  A.  M.  Soule.a 
Washington — Pullman:  E.  A.  Bryan .« 
West    Virginia — Morgantovm:    J.      H, 

Stewart. o 
Wisconsin — Madison:  W.  A.  Henry .« 
Wyoming — Laramie:  B.  C.  Buffum.A 


W.  M.  Liggett.a 

o  Director.  ^  Assistant  director.  e  Special  agent  In  charge. 
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EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Bbal  and  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Station  Work  is  a  eiibseries  of  brief  popular  bulletins  compiled  from 
the  published  reports  of  the  agricultural  experiment  stations  and  kindred  institutions 
in  this  and  other  countries.  The  chief  object  of  these  publications  is  to  disseminate 
throughout  the  country  information  regarding  experiments  at  the  different  experiment 
stations,  and  thus  to  acquaint  farmers  in  a  general  way  with  the  progress  of  agricultural 
investigation  on  its  practical  side.  The  results  herein  reported  should  for  the  most 
part  be  regarded  as  tentative  and  suggestive  rather  than  conclusive.  Further  experi- 
ments may  modify  them,  and  experience  alone  can  show  how  far  they  will  be  useful 
in  actual  practice.  The  work  of  the  stations  must  not  be  depended  upon  to  produce 
'* rules  for  farming."  How  to  apply  the  results  of  experiments  to  his  own  conditions 
will  ever  remain  the  problem  of  the  individual  farmer. — ^A.  C.  True,  Director,  Office 
of  Experiment  Stations. 
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EXPERIMENT  STATION  WORK; 


WELLS  AND  A  FURS  WATEB  SVPPLT.^ 

In  a  discussion  of  the  disposal  of  dairy  and  farm  sewage  in  such  a 
way  that  the  water  supply  may  not  be  injured,  O.  Erf,  of  the  Kansas 
Experiment  Station,  draws  some  general  deductions  regarding  the 
construction  and  care  of  wells  which  are  of  much  interest. 

It  must  be  borne  in  mind  that  the  well  on  a  dairy  farm  and,  indeed, 
on  any  farm  or  in  any  dooryard,  can  not  receive  too  much  care,  for 
it  supphes  the  water  for  household  use,  for  the  dairy  farm,  for  cheese 
factories,  and  for  other  purposes  which  are  related  to  food  supply. 
Well  water  is  most  commonly  contaminated  in  two  ways,  either  by 
surface  water,  which  runs  directly  into  the  well,  or  by  barnyard 
drainage,  household  slops,  and  cesspools. 

Sewage  disposal  may  be  so  managed  that  it  is  not  a  menace  to  the 
water  supply,  one  of  the  most  satisfactory  methods  employing  a 
septic  tank,  and,  as  the  Kansas  experiments  show,  this  need  not 
involve  any  great  trouble  or  expense. 

Discussing  weU  construction,  the  Kansas  bulletin  states  that — 

Nearly  all  of  the  bacterial  life  exists  in  the  upper  strata  of  the  soil.  Soil  10  or  12 
feet  below  the  surface  of  the  earth  is  perfectly  sterile,  unless  it  has  within  it  a  crevice 
or  opening  so  that  surface  sewage  can  run  down.  Therefore  due  care  should  be  taken 
in  digging  and  constructing  a  well  so  that  direct  contamination  will  be  prevented. 

The  well  itself  must  be  so  constructed  that  the  impurities  can  not  get  into  it  from 
above  or  from  the  sides.  Water  should  be  filtered  through  10  or  12  feet  of  fine  soil. 
To  prevent  the  surface  pollution  a  water-tight  wall  should  be  built  in  a  well  down 
below  the  water  level.  This  can  be  built  of  hard,  burned  brick  and  cemented  on  the 
outride.     Clay  should  be  pounded  around  this. 

Where  drilled  wells  are  used  the  lining  of  the  well  should  be  an  iron  tube  driven 
into  the  bore  and  the  outside  should  be  flushed  with  thin  cement.  The  well  should 
be  properly  covered  and  the  surrounding  ground  should  be  considerably  higher  than 
the  general  level  of  the  soil.  The  walls  should  extend  at  least  3  feet  above  the  surface 
of  the  ground  and  a  ground  fill  made  so  that  it  will  slope  from  the  wall.  The  top  of- 
the  fill  should  be  covered  with  at  least  12«inche8  of  clay  or  loam,  upon  which  it  is 
advisable  to  have  some  sod  or  a  layer  of  sand  or,  best  of  all,  a  pavement  sloping  in  all 
directions. 

If  due  precautions  are  taken  in  the  disposal  of  sewage,  care  of 
waste  and  garbage,  and  in  the  proper  construction  of  wells,  there  is 

a  A  progress  record  of  experimental  inquiries,  published  without  assumption  of 
responsibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
r<;purted  by  the  stations. 

f>  Compiled  from  Kansas  Sta.  Bui.  143. 
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little  danger  of  well  water  becoming  polluted.  An  abundant  supply 
of  pure  water®  is  a  great  step  toward  insuring  the  health  of  the 
household  dependent  upon  the  well,  and  increasing  the  wholesome- 
ness  and  healthfulness  of  the  butter,  milk,  cream,  and  other  products 
sold  from  the  farm. 

AYAILABILITT  OF  PHOSPHATES  IS  BELATIOH  TO   SOIL 

ACIDITY.'^ 

In  an  article  on  this  subject  in  the  last  report  of  the  Wisconsin 
Experiment  Station  A.  R.  Whitson  and  C.  W.  Stoddart  call  attention 
to  the  fact  that  the  fertilizer  tests  made  by  the  agricultiu'al  experi- 
ment stations  throughout  the  country  have  agreed  in  showing  that 
soil  acidity  is  almost  always  accompanied  by  a  need  of  phosphatic 
fertiUzer.  They  tested  the  fertilizer  requirements  of  a  large  number 
of  Wisconsin  soils  both  in  the  field  and  in  the  plant  house  and  the 
results  confirm  *'the  conclusion  that  acid  soils  need  phosphates,  and 
it  will  be  possible,  by  a  careful  test  of  a  soil  with  Utmus  paper,  to 
tell  if  it  needs,  or  will  need  in  the  immediate  future,  a  phosphate 
fertilizer.     *     *     *'' 

The  litmus-paper  test  can  be  made  in  the  field,  if  the  soil  \b  moist  enough,  by  insert- 
ing a  broad  bladed  knife  into  the  ground  and  opening  a  slit  wide  enough  to  insert  i 
rather  long,  narrow  strip  of  litmus  paper.  With  the  knife  blade  the  soil  is  pressed 
closely  against  the  litmus  paper  and  at  the  end  of  about  three  minutes  the  paper  ii 
carefully  removed  from  the  soil.  If  the  paper  shows  red  spots,  the  soil  is  acid.  U 
the  soil  in  the  field  is  not  moist  enough  for  this  test  a  small  portion  of  it  may  be  pUct^ 
in  a  porcelain  dish,  moistened  to  the  right  consistency  with  distilled  water  and 
worked  up  with  a  knife  blade.  By  pressing  a  piece  of  litmus  paper  between  tw* 
portions  of  the  soil  with  the  knife  blade  and  leaving  it  three  minutes,  acidity  or  nun- 
acidity  will  be  shown  by  the  presence  or  absence  of  red  spots.  In  every  case,  whether 
in  the  field  or  in  the  laboratory,  care  should  be  taken  that  the  hands  touch  the  soil 
as  little  as  possible,  because  perspiration  will  turn  blue  litmus  paper  red,  and  Un^ii 
to  erroneous  conclusions.  The  knife  blade,  the  distilled  water,  and  the  porc(>Idir 
dish  should  be  tested  to  see  that  they  are  free  from  acid.    *    *    * 

The  reason  for  this  need  of  phosphates  in  acid  soils  may  possibly  be  found  in  thf 
fact  that  acids  dissolve  phosphate  minerals,  and  soil  acids,  whether  due  to  decern 
position  of  organic  matter  in  the  case  of  peat  or  to  long  cultivation  in  the  ca^e  •'* 
upland  soils,  will  undoubtedly  have  a  decided  solvent  action  on  phosphates  in  xU 
soil,  particularly  on  the  calcium  phosphates.  When  once  in  solution  these  ph<^ 
phates  are  readily  washed  out  by  heavv  rains.  There  is  undoubtedly  considerable 
phosphate  material  still  remaining  in  acid  soils,  but  it  is  at  least  unavailable  t>o  tl« 
plant,  and  it  is  possible  that  it  may  be  a  phosphate  of  iron  or  aluminum,  such  i' 
dufrenite  or  wavellite,  insoluble  in  weak  acids.    *    *    * 

Soils  not  acid  probably  contain  considerable  calcium  and  magnesium  carbonate 
which,  going  into  solution  as  the  bicarbonates  in  water  charged  with  carbon  dioxi^l 
serve  to  retain  the  phosphorus  in  the  form  of  tricalcium  phosphate,  relatively  ina^Iu 
ble  in  the  soil  moisture  and  yet  soluble  enough  to  supply  the  needs  of  the  gruwi^i: 
crop. 

a  For  an  earlier  paper  on  pure  water  see  U.  S.  Dept.  Agr.,  Farmere'  Bui.  73,  p.  3. 
b  Compiled  from  Wisconsin  Sta.  Rpt.  1906,  p.  171. 
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PUBI  SBSD  YEBSUS  POOR  SVED.^ 

The  KuDsas  Station  recently  published  a  special  circular  compar- 
ing the  cost  of  obtaining  a  full  stand  of  alfalfa  when  pure  and  poor 
seed  are  used.  Attention  is  called  to  the  fact  that  in  1905  Kansas 
had  an  area  of  1,018,206  acres  devoted  to  cultivated  forage  crops,  of 
which  602,560  acres  was  in  alfalfa.  The  cost  of  seeding  this  idfalfa 
acreage  at  the  rate  of  15  pounds  per  acre  with  seed  at  16  cents  per 
pound,  every  single  seed  being  good,  would  amount  to  $1,446,128, 
but  taking  as  a  basis  from  among  the  number  of  alfalfa  seed  sam- 
ples analyzed  by  the  station  28  showing  an  average  of  total  impuri- 
ties of  46.1  per  cent  and  an  average  number  of  seed  true  to  name 
but  incapable  of  germinating  of  34.5  per  cent,  it  would  have  cost 
$1,935,042  to  secure  a  full  stand  on  the  same  area. 

Letters  from  all  portions  of  the  State  indicate  that  poor  alfalfa 
seed  is  quite  common.     The  principal  impurities  are  dead  and  defec- 
tive alfalfa  seed  itself,  trefoil,  English  plantain  or  buckhom,  dodder, 
Russian  thistle,  crab  grass,  foxtail,  and  other  weed  seeds,  and  the 
adulterants  often  found  are  trefoil,  bur  clover,  and  sweet  clover. 
It  is  pointed  out  that  with  good  standard  alfalfa  seed,  averaging 
83  per  cent  of  the  seed  true  to  name  and  capable  of  germinating, 
the  cost  of  seeding  an  acre  would  be  $2.40.    This  represents  the 
actual  cost  of  the  83  per  cent  of  good  seed,  the  17  per  cent  being 
waste,  and  the  real  cost  per  bushel  of  viable  seed  is  therefore  about 
$12  instead  of  $10,  at  which  the  seed  and  the  waste  together  was 
originally  bought.     In  a  certain  sample  of  seed  analyzed  by  the  sta- 
tion only  20.2  per  cent  of  the  seeds  were  true  to  name  and  capable 
of  germinating.     A  computation  based  on  the  cost  of  the  standard 
seed  shows  that  in  order  to  obtain  from  the  use  of  this  poor  seed  as 
much  of  a  stand  as  could  have  been  secured  with  15  pounds  of  the 
standard  seed  73.9  pounds  of  this  seed  would  have  been  necessary, 
and  the  actual  cost  of  seeding  an  acre  would  have  been  brought  up 
to  $11.92,  and  the  actual  cost  of  the  seed  exclusive  of  the  79.8  per 
cent  of  waste  to  $49.26  per  bushel.     In  addition  to  this  prohibitive 
cost,  the  use  of  seed  like  this  sample  would  have  deposited  on  each 
acre  over  4,000,000  weed  seeds  of  various  species,  or  105  on  each 
square  foot.    The  use  of  seed  represented  by  another  sample  studied 
would  have  raised  the  cost  to  $5.75  per  acre,  and  would  have  sown 
this  area  with  approximately  167,000  weeds  of  various  sorts,  includ- 
ing 95,000  plantain  seed,  19,000  dodder  seed,  and  25,000  foxtail  seed. 
Bad  seed  gives  a  weak,  poor  stand  of  alfalfa  and  a  dense  growth  of 
weeds  and  wild  grasses.     In  the  28  samples  referred  to  above  the 
impurities  ranged  from  21.6  to  100  per  cent,  the  trash  or  dirt  from 

oCk>mpiled  from  Kansas  Sta.  Spec.  Circ,  January  30,  1907. 
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0.3  to  31.9  per  cent,  and  the  number  of  kinds  of  foreign  seed  present 
from  3  to  34. 

These  investigations  with  reference  to  bluegrass  seed  within  the 
State  show  that  Kentucky  bluegrass  seed  is  extensively  adulten:ted 
with  Canadian  bluegrass  seed,  from  which  it  is  not  distinguishable 
by  the  ordinary  observer,  especially  when  mixed  with  it.  £ngUsh 
bluegrass  is  very  conmionly  adulterated  with  cheat,  the  seeds  of  the 
two  plants  resembling  each  other  sufficiently  to  make  adulteration 
easily  possible.  The  quality  of  English  bluegrass  seed  is  frequently 
very  poor,  the  germination  in  many  cases  not  being  above  40  per 
cent.  A  certain  lot  of  this  seed  bought  and  sold  in  the  fall  of  1905 
contained  less  than  50  per  cent  of  germinable  seeds,  and  the  percent- 
age of  weed  seeds  was  so  high  that  on  each  acre  there  were  sown 
with  the  English  bluegrass  seed  142,230  seeds  of  crab  grass,  111,000 
seeds  of  dock,  393,670  smartweed  seeds,  62,340  cheat  seeds,  together 
with  111,000  miscellaneous  seeds,  making  a  grand  total  of  820,240 
weed  seeds  of  all  kinds.  The  crop  harvested  contained  only  about 
15  per  cent  of  English  bluegrass  seed,  while  79  per  cent  was  cheat 
and  the  rest  seeds  of  such  weeds  as  bindweed,  dock,  foxtail,  and 
pigweed. 

The  brome  grass  seed  marketed  in  the  State  is  also  adulterated 
with  cheat,  and  much  of  it  has  a  percentage  of  germination  of  only 
about  40.  A  comparison  of  the  different  grades  of  seed  as  estimated 
and  determined  by  the  station  is  given  in  the  following  table: 

The  cost  per  acre  of  standard  and  poor  seeds  compared. 


Samples. 


Alfalfa  201 

Alfalfa  20 

Alfalfa  216 

AMalfa227 

Alfalfa  267 

Alfalfa  standard 

English  bluegrass  284 

En^ish  Miiegrass  375 

English  bluegrass  standard 

Brome  grass  107 

Brome  grass  229 

Brome  grass  standard 


Good 


Seed  Cost  of 
required  seeding 
per  acre.  |  an  acre. 


Per 


CCTlt. 

52.0 
73.0 
66.3 
42.0 
20.3 
83.3 
49.3 
43.4 
80.7 
49.5 
32.4 
67.5 


Poundt. 

28,7 
20.3 
22.5 
35.7 
73.9 
15.0 
105.4 
120.0 
50.0 
50.0 
77.0 
25.0 


$4.63 
3.07 
3.63 
&76 

11.92 
2.42 
1.05 

12.00 
5.00 
3.85 
&25 
2.08 


Germina- 
ble seed,  Weed  seeds 
cost  per  !  per  acre, 
bushel. 


119.21 

13.58 

15.00 

23.80 

49.26 

12.00 

•4.05 

480 

2,47 

3.00 

4  05 

2.38 


Wccd» 

Bquan- 
loot. 


93,010 
238,750 
313,730 


107.470 
4,241.950 

■*  826.240 
30,000 

1.1'. 

157,000 
207.900 

It  is  believed  that  seed  market  conditions  will  not  be  improved 
without  legislation,  and  it  is  pointed  out  that  a  law  excluding  fruiii 
sale  any  seed  with  a  percentage  of  gernnnation  below  76  would  ii?ako 
a  saving  of  at  least  10  per  cent  each  year,  or  of  a  total  amount  of 
nearly  $22,000  on  forage  crops  alone.  A  seed  law  proposed  for  tht* 
State  requires  a  guaranty  of  85  per  cent  of  germination  and  impose 
a  tax  of  one-fifth  of  a  cent  on  all  seed  packets  less  than  1  pound  and 
of  one-fifth  of  a  cent  per  pound  for  all  seed  in  bulk,  and  it  is  estimatcni 
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that  the  operation  of  this  law  would  save  the  State  of  Kansas  14  per 
cent  net  annually  in  cost  of  alfalfa  seed  and  25  per  cent  net  in  all 
other  forage  crops  over  and  above  the  tax. 

SELECTIOH  POR  DI8XA8S-RX8I8TAKT  CLOVER.'' 

For  a  number  of  years  the  culture  of  red  clover  in  Tennessee  has 
been  uncertain  on  account  of  a  fungus  disease  which  attacks  the 
crop.  In  some  parts  of  the  State  this  disease  has  become  so  severe 
that  clover  growing  has  been  practically  abandoned.  The  disease 
has  also  appeared  in  Virginia,  West  Virginia,  Kentucky,  and  Arkan- 
sas, and  is  found  to  occur  on  alfalfa  as  well  as  on  red  clover. 

In  1905  Professors  Bain  and  Essary,  of  the  Tennessee  Station,  began 
to  investigate  this  problem  and  found  the  trouble  to  be  due  to  an 
undescribed  fungus  disease,  a  form  of  anthracnose.  The  fungus 
causing  the  disease  belongs  to  the  genus  Colletotrichum,  and  was 
named  Colletotrichum  trifolii.  The  trouble  occurs  in  new  as  well  as  in 
old  fi^ds  of  clover,  but  is  usually  the  more  severe  where  clover  has 
been  grown  for  some  time.  In  many  instances  this  disease  almost 
entirely  kills  out  a  good  stand  in  one  season.  As  spraying  methods, 
disinfection  of  seed,  and  methods  of  cultivation  promised  Uttle  toward 
finding  a  remedy,  all  efforts  were  concentrated  on  the  production  of  a 
disease-resistant  strain  of  clover  by  selection,  and  the  results  of  the 
first  year's  work,  which  seemed  very  encouraging,  are  presented  in  a 
recent  bulletin  of  the  station. 

During  August  and  September  of  1905,  at  which  time  most  of  the 
disease-infected  clover  had  died,  over  200  isolated  healthy  plants, 
having  withstood  the  attack  of  the  disease  on  badly  infected  fields, 
were  selected  and  the  seed  of  each  individual  plant  kept  separate. 
The  seed  was  planted  in  rows  18  inches  apart,  and  the  select  rows 
were  alternated  with  ordinary  commercial  clover  seed.  On  the  land 
used  for  the  purpose  the  disease  had  totally  destroyed  the  clover  crop  in 
1905,  and  in  order  that  it  might  again  prevail  in  1906  the  ground  was 
only  thoroughly  disked,  as  it  was  thought  that  plowing  would  cover 
the  germs  too  deeply.  After  the  clover  had  been  up  five  weeks  a- 
load  ot  dead  clover  raked  up  from  a  field  destroyed  by  the  fungus  was 
scattered  over  the  plat,  putting  practically  every  plant  in  direct  con- 
tact with  this  infected  material.  On  July  15  the  dead  and  diseased 
plants  from  the  nonselect  rows  were  scattered  over  the  selections  as 
a  further  source  of  infection.  Insect  ravages  reduced  the  number  of 
plants  to  a  considerable  extent,  but  enough  were  saved  to  continue 
the  experiment.  Careful  cultivation  induced  vigorous  growth  until 
June  1,  when  the  plants  from  the  commercial  seed  showed  signs  of  the 
disease.  By  June  20  the  imselected  rows  were  blackened  and  dying, 
while  the  select  rows  alternating  with  them  were  almost  perfectly 

a  Compiled  from  Temiessee  Sta.  Bui.  75. 
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healthy  and  normal.    The  entire  plat  had  been  mowed  off  between  July 
9  and  September  14,  in  order  to  simulate  actual  cultural  conditions. 

It  was  estimated  that  of  the  select  plants  95  per  cent  lived  up  to 
the  end  of  this  period,  while  of  the  nonselect  plants  not  more  than  5 
per  cent  survived.  While  the  selections  nearly  all  made  a  fair  aver- 
age growth,  many  showed  lesions  of  the  disease  by  September  14, 
but  a  good  crop  of  stems,  leaves,  and  seed  was  obtained,  and  a  satis- 
factory number  of  plants  were  exceptionally  vigorous  and  without  a 
trace  of  the  anthracnose.  A  number  of  plants  of  both  select  and 
nonselect  parentage  died  during  the  winter,  but  on  the  whole  the 
selections  were  decidedly  the  more  healthy  in  appearance.  Basing 
the  estimate  on  the  percentage  of  surviving  plants  of  each  group  to 
the  approximate  nimiber  of  that  group  which  germinated,  the  odds 
in  favor  of  the  selections  appeared  as  50  to  1. 

The  authors  have  found  this  disease  on  alsike  clover  in  only  one  case, 
a  seedling  growing  in  the  greenhouse.  To  study  the  life  history  of  the 
fungus  a  number  of  flowerpots  were  seeded  July  12  with  red  clover, 
alsike  clover,  and  alfalfa.  On  July  22  these  plants,  after  having 
made  a  vigorous  growth  for  some  days,  became  accidentally  infected. 
The  red  clover  and  alfalfa  seedlings  succiunbed  rapidly  to  the  disease, 
but  the  alsike  clover  seedlings  proved  immune.  A  few  surviving 
plants  of  red  clover  and  alfalfa  were  probably  resistant  to  the  disease. 

The  most  important  result  of  the  above-described  experiments  is  the  striking  indi- 
cation of  disease  resistance  shown  by  select  individual  red  clover  plants.  Since  every 
opportunity  existed  for  the  infection  of  the  plants  from  select  seed,  and  they  were  sub- 
jected to  the  most  rigid  test  for  susceptibility  to  disease,  there  is  very  strong  indica- 
tion, at  least,  that  success  will  attend  the  effort  being  made  to  produce  an  anthrac- 
nose-resistant  clover.  The  evidence  may  be  briefly  stated  thus:  Certain  clover 
plants  growing  in  1905,  surrounded  by  great  numbers  of  other  plants  kUled  by  anthrac- 
nose, produced  offspring  which,  in  turn,  also  resisted  the  disease  alongside  non- 
select  plants  which  were  killed  by  the  disease.  Of  course  it  remains  to  be  ae«i 
whether  the  next  and  subsequent  generations  will  likewise  resist  the  disease. 

EEADICATIOir  OP  WHS  KUSTAKD  « 

Wild  mustard  is  a  well  known  and  very  widely  distributed  weed 
pest  and  one  which  it  is  very  difficult  to  eradicate  when  once  intro- 
duced. R.  A.  Moore  and  A.  L.  Stone,  of  the  Wisconsin  Experiment 
Station,  have,  however,  been  quite  successful  recently  in  destroying 
the  weed  in  grain  fields  by  spraying  with  a  solution  of  iron  sulphate. 

The  solution  is  made  by  emptying  a  hundred  pound  sack  of  iron  sulphate  into  an 
ordinary  52-gallon  cask  (kerosene  or  vinegar  barrels  are  gauged  for  approximately  that 
amount)  and  then  stirring  imtil  the  sulphate  goes  into  solution.  Iron  sulphate  is  in  a 
granular  form  similar  to  that  of  salt  or  sugar  and  goes  into  solution  readOy.  Wlien 
stirred  vigorously  seven  to  ten  minutes  the  sulphate  is  dissolved.  Made  in  the  propor- 
tions given,  we  found  that  the  mixture  was  practically  a  20  per  cent  solution,  the 

<»  Compiled  from  Wisconsin  Sta.  Rpt.  1906,  p.  259. 
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proper  strength,  although  some  German  experimenters  have  had  good  results  by 
using  a  15  per  cent  solution. 

The  solution  was  sprayed  on  an  oat  field  badly  infested  with  the 
weed  when  the  plants  were  in  the  third  or  fourth  leaf.  The  results 
show  that  in  all  cases  practically  all  of  the  weeds  were  destroyed. 

The  spraying  should  be  done  on  a  calm,  bright  day,  after  the  dew  has  disappeared, 
as  the  work  is  more  effective  if  the  solution  is  put  on  in  the  warm  sunlight.  When  rain 
follows  the  spraying  within  a  few  hours  the  extermination  of  the  mustard  will  not  be 
complete. 

The  grain  fields  should  be  sprayed  when  the  mustard  plants  are  in  the  third  leaf, 
or  before  the  plants  are  in  blossom,  in  order  to  have  the  spray  do  the  most  effective 
work.  The  day  foUowing  the  spraying  the  tips  of  the  blades  of  grain  may  be  some- 
what blackened,  but  no  detrimental  effects  can  be  noticed,  either  to  the  crop  or  grasses 
seeded  with  it,  two  weeks  after  spraying. 

Daisies,  cocklebur,  bindweed,  ragweed,  chicory,  sheept  sorrel,  yellow  dock,  wild 
lettuce,  and  many  other  weeds  were  partially  or  wholly  eradicated  from  the  fields 
where  tests  were  made  for  the  extermination  of  mustard. 

Iron  sulphate  can  be  purchased  for  about  $11  per  ton  in  small  quantities  and  in  bulk 
for  considerably  less.  One  hundred  pounds  of  iron  sulphate  will  make  sufficient 
solution  of  the  proper  strength  to  spray  approximately  1  acre.  From  20  to  25  acres  of 
laud  can  be  covered  in  a  day  where  the  sprayer  is  kept  in  continual  use. 

The  iron  sulphate  solution  is  not  poisonous  and  can  be  readily  handled  without 
injury.    White  clothing  coming  in  contact  with  it  will  be  discolored,  but  not  burned. 

8TEBILIZATI0V  OF  SOILS  FOE  THE  PBEVEHTIOir  OF  DISEASES 

OF  PLAHTS.« 

Growers  of  lettuce,  cucumbers,  tomatoes,  carnations,  violets,  and 
other  plants  under  glass  and  of  plants  in  seed  beds  often  find  the 
plants  suddenly  dying  while  their  foliage  seems  to  be  fresh  and  vig- 
orous. This  is  especially  true  of  plants  in  their  seedling  stage,  and 
a  careful  examination  will  show  that  they  are  affected  at  or  below 
the  surface  of  the  soil.  The  causes  of  the  trouble  are  certain  soil 
fungi  and  minute  worms,  called  eelworms  or  nematodes.  Where  it 
is  possible  to  renew  the  soil  in  the  beds  every  season  comparatively 
little  loss  will  be  met  with,  provided  the  soil  is  not  infested  when  put 
in  the  beds.  When  the  same  soil  is  used  season  after  season  it  is 
likely  to  become  so  filled  with  fungi  and  nematodes  that  the  produc- 
tion of  healthy,  stocky  plants  will  be  impossible.  The  ftmgi,  which 
are  usually  sterile,  are  present  as  minute  threads  or  mycelia  and  the 
nematodes  as  active  worms  or  as  eggs  and  encysted  or  dormant 
forms.  The  fimgi  enter  the  plant  through  the  roots  and  cause 
various  forms  of  drop,  wilt,  and  rot,  while  the  nematodes  cause 
galls  on  the  roots  and  thus  interfere  with  their  function  as  absorbers 
and  conveyors  of  water  and  mineral  matter  to  the  plant. 

a  Compiled  from  Connecticut  State  Sta.  Rpt.  1897,  p.  310;  Massachusetts  Sta.  Bui. 
55;  RptB.  1898,  p.  149;  1899,  p.  59;  1901,  p.  74;  1902,  p.  38;  1904,  p.  10;  Ohio  Sta. 
BuL  73,  Circs.  57  and  59.  For  previous  articles  on  this  subject  see  U.  S.  Dept.  Agr., 
Farmen*  Buls.  186,  p.  8,  and  259,  p.  9. 
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Drying  and  freezing  have  comparatively  little  effect  upon  these 
parasites  and  spraying  the  foliage  with'  fungicides  will  be  of  no  value, 
since  it  does  not  reach  the  seat  of  the  trouble.  Fortunately  it  is 
possible  to  almost  wholly  prevent  the  injury  due  to  these  parasites 
by  the  sterilization  of  the  soil,  either  by  heat  or  by  chemical  treat- 
ment. The  old  practice  of  burning  brush  and  other  material  over 
the  site  of  the  tobacco  seed  beds  unconsciously  secured  sterilization, 
although  by  many  the  benefit  was  attributed  to  the  presence  of  the 
ashes.  Heating  the  soil  in  any  way,  provided  it  is  thoroughly  done, 
will  destroy  fungi  and  nematodes.  Dry  heating  and  burning  are  not 
always  convenient  or  advisable,  but  sterilization  by  the  application 
of  steam  is  entirely  practicable.  This  can  be  done  in  boxes  espe- 
cially designed  for  the  purpose  or  may  be  effected  by  leading  perfo- 
rated steam  pipes  through  the  beds. 

The  box  method  is  fully  described  by  G.  E.  Stone,  of  the  Massa- 
chusetts Station,  and  W.  E.  Britton,  of  the  Connecticut  State  Station, 
and  consists  essentiaUy  of  tight  zinc-lined  boxes  into  which  steam 
can  be  admitted  under  pressure,  and  the  soil  is  held  in  shallow  trays 
with  galvanized-iron  netting  bottoms.  Space  is  allowed  between 
and  aroimd  the  trays,  and  an  exposure  of  one  hour  to  steam  will 
destroy  all  nematodes  and  most  fimgi  and  their  spores  as  well  as 
any  weed  seed  that  may  be  in  the  soil.  After  exposure  to  the  st^am 
the  soil  can  be  spread  in  the  beds  and  seeded  as  soon  as  convenient. 

Doctor  Stone  and  others  have  shown  that  as  a  rule  seed  germinates 
more  quickly  and  plants  develop  better  in  sterilized  than  in  imsteril- 
ized  soil.  The  reason  for  this  was  studied  by  Schulze",  a  German  inves- 
tigator, who  found  that  while  during  sterilization  there  were  formed 
some  decomposition  products  which  are  injurious  to  a  certain  extent 
for  a  time,  these  disappear  after  the  lapse  of  a  few  days  or  are  cor- 
rected by  the  addition  of  a  small  quantity  of  lime,  and  there  was 
always  an  increase  in  the  amount  of  available  nitrogen  present  in 
sterilized  soil  due  to  the  action  of  heat  on  the  soil  compoimds,  so 
that  while  the  growth  in  sterilized  soil  may  be  retarded  for  a  short 
time  the  plants  ultimately  become  more  vigorous  and  the  total  growth 
is  decidedly  greater  in  sterilized  soils. 

Where  benches  are  prepared  with  tile  for  subirrigation  the  steam 
can  be  led  into  the  tile  and  the  expense  of  sterilization  will  be  nominal. 
Where  the  soil  is  treated  with  steam  passed  through  perforated  iron 
pipes  the  cost  of  sterilization  has  been  estimated  at  about  S8  per 
1,000  cubic  feet  of  soil.  By  better  apparatus  the  cost  could  be 
reduced  to  about  $2  per  1,000  cubic  feet. 

Where  steam  is  not  available  it  has  been  found  that  certain  chem- 
icals injected  into  the  soil  will  aid  in  sterilizing  it.    A.  D.  Selby,  of 

aLandw.  Vers.  Stat.,  65  (1906),  No.  1-2,  pp.  137-147, 
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the  Ohio  Station,  has  found  that  formalin  or  formaldehyde  applied 
to  the  soil  in  a  strength  of  2  pints  of  formalin  to  50  gallons  of 
water  is  quite  efficient  for  the  destruction  of  fungi  and  active  nema^ 
todes,  although  it  does  not  destroy  the  nematode  eggs  or  encysted 
forms.  For  these  steaming  is  best.  To  treat  soil  with  formalin  it 
should  be  prepared  as  for  seeding,  and  after  being  well  raked  and  in  a 
friable  condition  it  is  drenched  with  the  solution  as  given  above  at 
the  rate  of  about  1  gallon  per  square  foot  of  siurf ace.  A  bed  50  feet 
long  by  6  feet  wide  would  require  about  300  gallons  of  the  mixture 
containing  from  12  to  15  pints  of  formalin.  This  would  cost  from 
$1.80  to  $2.25  in  carboy  lots.  If  applied  to  seed  beds  in  the  fall 
before  freezing  weather  sets  in  this  treatment  will  keep  down  all 
forms  of  rot,  damping  off,  and  similar  plant  diseases. 

PEODUCTIOH  OP  SEEDLESS  TOMATOES.<> 

The  production  of  any  vegetable  novelty  always  arouses  interest 
among  seed  growers  and  gardeners.  More  or  less  of  this  work  has  been 
done  by  the  experiment  stations.  For  a  number  of  years  breeding 
experiments  with  vegetables  have  been  carried  on  by  Professor  Halsted 
and  his  associates  at  the  New  Jersey  stations.  Among  the  distinct  and 
valuable  productions  secured  in  this  work  is  a  nearly  seedless  tomato. 
As  is  well,  known,  each  fruit  of  the  ordinary  tomato  contains  hun- 
dreds of  seeds,  while  the  form  which  Professor  Halsted  has  developed 
seldom  contains  more  than  fifty  seeds  and  frequently  there  are  not 
more  than  five  or  six  and  often  none. 

This  variety  has  become  pretty  well  established  now  and  has  been 
called  the  Giant  because  of  the  very  large  size  that  the  plant  attains. 
It  originated  five  or  six  years  ago  as  a  result  of  a  cross  of  Golden 
Sunrise  upon  Dwarf  Champion. 

The  BeedlingB  frequently  bear  three  cotyledons,  and  the  plants  are  very  slow,  grow- 
uig  long  stemmed,  with  the  foliage  open,  due  to  the  long  intemodes,  and  leaves  with 
the  divisions  widely  separated,  which  are  crinkled,  and  the  terminal  leaflet  blunt 
pointed.  The  flower  clusters  are  small,  flowers  cup  shaped,  light  lemon  yellow,  and 
the  fruits  few,  medium  small,  light  yellow,  and  nearly  seedless.  The  flesh  is  particu- 
larly fine  flavored.  The  plants,  3  feet  apart  each  way,  covered  the  ground  devoted 
to  the  block,  and  flowered  up  to  the  killing  frosts  near  November  1. 

The  type  appears  to  be  well  fixed.  Attempts  to  cross  other  sorts 
upon  it  have  imiformly  failed. 

Seedless  fruits  have  also  been  produced  by  Professor  Halsted  on 
several  varieties  and  crosses  of  tomatoes,  due  probably  primarily  to 
nonpollination  with  other  conditions  favorable  to  the  stimulation  of 
fruit  production.  These  crosses  were  quite  uniformly  dwarfed  in  size, 
many  in  a  cluster  being  not  larger  than  peas,  but  solid  fleshed,  and 

a  Compiled  from  New  Jersey  Stas.  Rpts.  1901,  p.  442;  1903,  p.  492;  1904,  p.  491; 
1905,  p.  468;  Wisconsin  Sta.  Rpt.,  1905,  p.  300. 
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often  of  good  quality.  In  one  instance  the  fniit  had  the  flayor  of 
the  strawberry.  Currant  crossed  upon  Stone  produced  such  fruit, 
likewise  Crimson  Cushion  upon  Sumatra.  When  Crimson  Cushion 
was  crossed  upon  Giant  and  Magnus  many  seedless  fruits  were  pro- 
duced, some  of  which  were  large  enough  for  table  use.  Cuttings  takee 
from  plants  which  produced  numerous  seedless  fruits  of  this  sort 
when  planted  out  in  the  garden  gave  only  normal  fruits. 

E.  P.  Sandsten,  working  at  the  Wisconsin  Station,  produced  seedkas 
tomatoes  by  an  entirely  different  method,  i.  e.,  the  use  of  excessive 
amoimts  of  fertilizers.  He  worked  in  the  greenhouse  with  a  good 
potting  soil,  using  commercial  fertilizers  at  the  rate  of  800  pounds  of 
nitrate  of  soda,  600  pounds  of  sulphate  of  potash,  and  1,000  pounds 
of  desiccated  bone  per  acre.  Many  abnormalities  in  the  growth  of 
the  plants  and  fruit  were  observed.  ''In  almost  all  cases  there 
was  a  tendency  of  the  plants  to  produce  fruits  containing  a  much 
smaller  number  of  seeds  than  is  generally  foimd  in  the  ordinary 
fruit.''  In  one  instance  the  plant  was  dwarfed  and  the  fruit  not 
larger  than  a  walnut,  but  firm  fleshed  and  entirely  seedless.  Another 
plant  produced  a  large  solid  fruit  that  was  seedless.  Cuttings  taken 
from  these  plants  and  set  outdoors  remained  true  to  type,  but  pro- 
duced more  and  larger  fruit  than  in  the  greenhouse. 

We  thus  have  at  least  two  ways  of  securing  seedlessness  in  toma^ 
toes — ^by  crossing  and  selection  and  by  high  feeding  with  fertilizers. 
The  work  with  seedless  tomatoes  at  both  these  stations  is  being  con- 
tinued and  promises  to  result  in  the  establishment  of  varieties  with 
far  less  seeds  in  than  the  sorts  commonly  grown.  It  brings  out  strik- 
ingly the  variations  that  may  occur  in  plants  as  a  result  of  ctoss-^ 
ing  and  high  feeding  with  fertilizers. 

PICELIirO  OLIYXS  AND  MOCK  OLIVES  FOR  HOME  TTSS.'' 

In  California,  Arizona,  and  other  States  where  olives  can  be  grown 
successfully  many  housewives  are  interested  in  pickling  them  by 
household  methods  for  home  use.  According  to  experiments  carried 
on  at  the  Arizona  Station  by  W.  W.  Skinner  this  can  be  successfully 
done. 

The  two  varieties  which  have  given  the  best  results  in  home  pick* 
ling  are  the  Mission  and  Manzanillo.  ''The  Mission  holds  its  color 
well  while  being  pickled,  and  with  reasonable  care  in  the  extractiiig 
process  yields  a  product  which  is  firm  and  of  good  flavor.  The  Man- 
zanillo is  superior  to  the  Mission  in  flavor,  but  the  fruit  is  of  a  finer 
texture  and  is  prone  to  soften  during  treatment;  nor  is  the  color  of 
the  finished  product  so  good  as  the  Mission. '' 

a  Compiled  from  Arizona  Sta.  Bui.  51,  California  Cir.  24,  Wisconsin  Sta.  Bui.  136. 
See  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  122,  p.  16. 
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The  olives,  either  green  or  ripe,  should  be  picked  into  pails  about 
one-third  full  of  water,  to  prevent  bruising,  and  sorted  as  to  size  and 
ripeness.  The  fruit  is  then  placed  in  suitable  vessels  (preferably 
stone  jars,  though  wooden  kegs,  etc.,  may  be  used  if  sterilized  so  that 
they  are  free  from  mold  spores),  the  water  poured  off,  and  the  fruit 
covered  with  a  solution  made  of  2  ounces  of  soda  lye,  1  ounce  of  lime, 
and  1  ounce  of  common  salt  to  a  gallon  of  water.  The  solution  should 
be  thoroughly  mixed  and  allowed  to  stand  an  hour  before  using,  and 
is  best  if  made  of  boiled  and  cooled  water.  It  should  stand  about  2 
inches  above  the  fruit,  and  if  any  of  the  olives  float  it  is.  necessary  to 
cover  them  with  a  board  and  weight. 

The  time  of  the  lye  treatment  varies  from  three  to  seven  days,  according  to  the  vari- 
ety, size,  and  ripeness  of  the  fruit.  The  solution  should  be  examined  daily,  and  should 
the  sleek,  soapy  feeling  peculiar  to  lye  disappear,  it  indicates  that  the  solution  is 
exhausted.  The  old  solution  should  therefore  be  poured  off  and  new  solution  added. 
It  should  also  be  changed  at  once  should  any  scum  or  mold  appear.  The  fruit  should 
be  frequently  examined,  always  sampling  the  largest  olives  by  culting  away  a  portion 
with  a  sharp  knife.  The  progress  of  the  lye  toward  the  interior  of  the  fruit  is  plainly 
marked  by  a  distinct  dark  ring.  When  the  ring  has  reached  almost  but  not  quite  to 
the  pit,  it  is  time  to  remove  the  lye  and  commence  the  washing. 

The  lye  should  now  be  poured  off  and  water  added  and  renev/ed 
morning  and  night.  The  wash  water  should  also  be  boiled  as  a  pre- 
ventive of  mold,  which  is  very  likely  to  develop  at  this  stage  of  the 
pickling  process.  The  fruit  should  be  kept  in  water,  as  before,  with 
the  board  and  weight,  and  throughout  the  extraction,  washing,  and 
salting  the  vessel  should  be  closely  covered.  It  will  require  from  four 
to  seven  days  to  remove  all  traces  of  the  alkali.  Washing  should  be 
continued  as  long  as  the  fruit  has  the  peculiar  hot  taste  due  to  the 
presence  of  lye,  and  it  is  well  to  test  it  with  red  litmus  paper,  which 
wUl  turn  blue  if  a  trace  of  the  lye  remains.  If  the  olives  are  still 
bitter  after  the  washing  has  been  completed,  they  should  receive  a 
second  treatment  with  lye,  followed  by  washing. 

When  free  from  lye  the  olives  are  ready  for  salting,  the  brine  being 
composed  of  2  ounces  of  common  salt  to  a  gallon  of  water.  It  should 
bo  thoroughly  boiled,  cooled,  and  poured  over  the  olives.  The  next 
day  this  solution  should  be  poured  off  and  a  solution  containing  4 
ounces  of  salt  should  be  used.  ''If  the  stronger  solution  is  used  to 
begin  with,  the  olives  will  shrivel.  The  fruit  should  next  be  treated 
vv^ith  an  8-ounce  brine,  and  if  intended  to  keep  for  some  time,  finally 
with  a  brine  containing  14  ounces  of  salt  to  the  gallon.  A  14-ounce 
brine,  however,  makes  the  olives  too  salty  to  be  used  without  a  sUght 
soaking." 

In  the  author's  opinion,  a  better  method  of  keeping  the  finished 
product  is  to  process  the  olives  after  adding  the  8-ounce  brine.  Glass 
fruit  jars  filled  with  olives  and  brine,  with  the  covers  lightly  screwed 
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down  over  the  rubbers,  are  stood  in  water  in  a  tin  wash  boiler  and 
heated  to  175*^  F.  for  thirty  minutes.  They  should  be  then  removed 
and  the  covers  quickly  tightened.  "By  this  process  the  flavor  of  the 
olive  is  not  injured,  and  if  properly  done  the  fruit  will  keep  at  least 
several  months  without  deteriorating." 

Mrs.  L.  H.  Adams  and  E.  P.  Sandsten,  of  the  Wisconsin  Experiment 
Station,  in  a  recent  bulletin  state  that  mock  olives  can  be  made  for 
home  use  from  unripe  plums.  According  to  the  directions  which 
they  give,  the  plums  when  just  beginning  to  ripen,  but  still  green, 
should  be  pickled  in  a  brine  strong  enough  to  hold  up  an  egg;  the 
brine  may  be  made  from  sea  salt,  or,  if  this  is  not  convenient,  from 
common  rock  salt.  The  brine  should  be  poured,  hot,  over  the  fruit 
and  allowed  to  stand  for  twenty-four  hours.  It  should  then  be  poured 
off  and  the  fruit  placed  in  a  new  brine,  boiled  for  one  minute,  and 
sealed  in  the  hot  brine  in  suitable  jars. 

THE  HAT  BOX  OB  FIBELE88  COOKEB.^ 

Considerable  interest  has  been  manifested  recently  in  a  system  of 
cookery  in  practice  in  Norway  and  other  parts  of  Europe,  in  which 
boiling  hot  food  in  tightly  covered  receptacles  is  packed  in  some  non- 
conducting material  in  such  a  way  that  it  keeps  hot  for  a  long  time 
and  slowly  cooks.  As  hay  is  conmionly  used  in  Europe  as  a  packing, 
the  cooker  is  frequently  called  a  ''hay  box  cooker."  Sometimes  it  is 
spoken  of  as  a  '^Norwegian  nest,"  and  the  name  ''fireless  cooker"  is 
also  used.  The  principle  involved  is  a  simple  one,  namely,  the  reten- 
tion of  heat  and  hence  the  continuation  of  cooking  by  surrounding  hot 
food  with  some  nonconducting  material. 

Just  when  the  Norwegian  cooking  apparatus  was  devised  it  would 
be  hard  to  say,  but  it  has  been  in  use  for  a  long  time  and  in  1867 
excited  considerable  interest  and  curiosity  when  it  was  shown  as  a 
part  of  the  Scandinavian  exhibit  at  the  Paris  Exposition.  W.  Mat- 
tieu  Williams'"  describes  it  in  his  treatise  on  cooking,  first  published 
a  mmtiber  of  years  ago,  as  being  well  known,  and  also  makes  reference 
to  an  experiment  of  Count  Rumf  ord's  in  which  meat  was  cooked  iinder 
similar  conditions — that  is,  by  keeping  it  for  a  long  time  at  a  teini>era> 
ture  somewhat  lower  than  that  of  boiling  water.  Many  persons  are 
doubtless  familiar  with  Williams's  own  experiments  in  which  eggs 
were  cooked  in  a  fireless  cooker.  The  eggs  were  placed  in  an  earthen 
vessel  filled  with  hot  water,  which  was  then  tightly  covered,  wrapped 
in  flannel,  packed  in  a  padded  hat  box,  and  allowed  to  remain  over- 
night. In  the  morning  they  were  found,  he  says,  to  be  ''cooked  to 
perfection." 

o  Ck>mpiled  from  Cornell  Reading  Course  for  Fanners'  Wives,  6.  ser.,  1907,  No.  23, 
p.  446>Rept.  Commis.  Gen.  [U.  S.  Army],  1905,  p.  80;  1906,  p.  14. 
6  Chemistry  of  Cookery,  1886,  pp.  23,  29,  30. 
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According  to  Williams's  description,  the  Norwegian  cooking  appa- 
ratus ''consists  of  an  inner  tin  pot  with  well-fitting  lid,  which  fits 
into  a  box,  having  a  thick  lining  of  ill-conducting  material — such 
as  felt,  wool,  or  sawdust  (it  should  be  2  or  3  inches  thick,  bottom  and 
sides).  A  fowl,  for  example,  is  put  into  the  tin,  which  is  then  filled 
up  with  boiling  water  and  covered  with  a  close-fitting  cover  hned 
like  the  box,  and  firmly  strapped  down.  This  may  be  left  for  ten 
or  twelve  hours,  when  the  fowl  will  be  found  most  delicately  cooked.'' 

From  time  to  time  articles  have  appeared  regarding  this  method 
of  preparing  food,  and  recently  considerable  interest  has  been  mani- 
fested in  the  subject,  perhaps  owing  to  the  efforts  of  the  German 
Government^  to  direct  the  attention  of  the  families  of  small  means 
to  this  device  as  furnishing  an  economical  method  of  cookery.  The 
popular  descriptions^  of  this  sort  of  cooker,  which  have  appeared 
now  and  then,  differ  more  or  less  in  details,  but  the  principle  is 
always  the  same,  namely,  the  retention  of  heat  by  surrounding  the 
food  with  nonconducting  material. 

Such  cookers  may  be  readily  made  at  home,  and  even  when  they  are 
of  very  simple  construction,  they  have  given  good  results  provided 
they  are  well  packed  with  insulating  material.  A  tightly  covered 
tin  or  enameled  oan  or  bucket  or  a  kettle  preferably  without  a  handle, 
but  having  a  tight  cover,  and  a  wooden  box  and  packing  material 
are  the  essential  features.  The  packing  box  or  other  receptacle 
should  be  considerably  laiger,  say  3  or  4  inches  in  every  direction,  than 
the  vessel  used  for  cooking.  Line  the  box  with  several  thicknesses 
of  paper  or  with  asbestos.  Over  the  bottom  of  the  box  should 
be  spread  a  thick  layer  of  hay,  crumpled  newspaper,  or  similar 
nriaterial  tightly  packed.  The  cooking  vessel  is  placed  on  the  center 
of  this  and  the  spaces  between  it  and  the  sides  of  the  box  packed 
full  of  the  hay  or  whatever  is  used.  A  thick  cushion  or  pad  of  suit- 
able size  should  be  made  for  covering  the  top  of  the  can  and  a  wooden 
cover  for  the  box  is  also  desirable.  In  some  of  the  cookers  which 
have  been  described  in  magazines,  etc.,  thick  felt,  asbestos,  cork,  and 
other  nonconducting  materials  have  been  used  for  packing,  but  good 
results  have  been  reported  with  the  simpler  materials. 

These  cookers  may  be  made  to  hold  one  or  more  cooking  vessels, 
and  in  case  space  is  desired  for  two  or  more  it  is  convenient  to  divide 
the  box  into  compartments. 

Figure  1,  which  is  drawn  from  data  furnished  by  tests  carried  on 
et  the  Cornell  Agricultural  College  and  Experiment  Station,  in  con- 
nection with  home  economics  courses,  shows  a  cooker  suitable  for 
two  cans. 

a  Mo.  Consular  and  Trade  Rpts.  [U.  S.I,  1905,  Noe.  297,  p.  15;  302,  p.  242. 
ft  Home  Sci.  Mag.,  20  (1903),  p.  9;  Amer.  Agr.,  79  (1907),  No.  1,  p.  27;  Everyday 
HoiMekeeping,  22  (1906),  p.  816;  The  Hay-Box  Cook  Book,  Chicago,  1906, 
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The  tests  at  Cornell  haTe  been  satisfactory  and  the  hay  box  cookfr 
"is  reoommended  to  housewives  as  a  means  of  saving  fuel  and  secur- 
ing good  results  in  cooking  cereals,  chicken,  macaroni,  or  ftnything 
requiring  long,  slow  cooking  or  steaming." 

The  food  which  is  to  be  cooked  is  brought  to  the  boiling  point  in 
the  can  or  bucket  and  cooked  for  a  short  time,  two  or  three  lo 
twenty  minutes  usually,  or  perhaps  ten  minutes  on  an  avera^ 
(though  the  time  depends  upon  the  material  and  should  be  leameil 
by  experience), and  is  tightly  covered  and  placed  in  the  nest  and  cov- 
ered on  top  wiiL 
the  cushion  and  thf 
lid  of  the  box  clu6(^. 
The  cool  air  of  the 
room  can  not  pa.'^i 
through  the  pack- 
ing to  the  can  nor 
can  the  heat  inside 
it  pass  through  the 
nonconducting  ma- 
terial, except  vert 
slowly,  and  so  thi' 
food  remains  hot 
for  several  hours 
and  cooks  thor- 
oughly and  evenlv 
without  further  at- 
tention. Accord  inf.' 
to  the  Ck>mell  re- 
port, ''about  twicf 
as  much  time  l- 
required  as  in  cook- 
ing over  the  flame. 
There  is  httle  evap- 
oration. Conse- 
quently, care  must 
Fio.l.— TUylKnor  llreleMoooker.  ^     ,    i  -    , 

be  taken  not  to  u.'^' 

too  much  water  in  preparation.  Many  articles  of  food  are  better  for 
long,  slow  cooking,  and  as  neither  fire  nor  attention  is  needed  (after 
the  initial  heating)  it  proves  an  economical  means  of  preparing  f<Hiii 
for  the  table."  An  advantage  claimed  for  the  hay  box  cooker  is  thai 
there  are  no  noticeable  odors  from  the  cooking  food. 

The  cooker  must  not  be  opened  from  the  time  the  food  is  ptace<i 
in  it  until  it  is  needed  for  serving,  as  the  removal  of  the  covering, 
etc.,  would  mean  an  escape  of  heat. 

Cookers  constructed  on  the  principle  outlined  have  been  tested 
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for  several  jeara  by  the  CpmiDissary  Department  of  the  United  States 
Army  and  have  given  good  satisf action,  particularly  for  the  prepara^ 
tion  of  rations  for  soldiers  on  the  march.  According  to  the  reports  of 
the  Commissary-Oeneraly  the  cookers  used  are  of  lai^e  size  and 
special  attention  is  given  to  packing  materials  and  other  factors  so 
afi  to  insure  the  insulation  of  the  containers  in  which  the  food  is 
cooked.  The  meat,  beans,  cereal,  or  other  food  is  heated  in  the  can 
at  breakfast  time,  packed,  and  carried  in  carts  with  the  other  camp 
equipment  while  the  men  are  on  the  march,  and  when  camp  is  reached 
at  night  a  hot  soup  or  other  dish  is  ready  without  the  delay  attendant 
on  cooking  a  hot  meal  in  the  usual  way. 

In  this  system  of  cookery  the  food  is  kept  on  the  stove  for  only  a 
short  time,  and  hence  only  a  small  amount  of  fuel  is  required,  and  it 
hafi  a  further  advantage  in  that  it  does  not  heat  the  rooms  in  which 
the  cooking  is  done. 

By  means  of  this  cooker  a  breakfast  cereal  may  be  prepared  by 
bcttUng  it  a  few  minutes  in  the  evening,  then  packing  it  away  in  the 
cooker,  and  in  the  morning  it  will  be  ready  for  use.  Soup  can  be  pre- 
pared early  in  the  day  and  will  be  ready  for  luncheon  without  any 
further  attention.  In  the  descriptions  of  the  hay  box  cited  above 
and  other  similar  publications  the  writers,  on  the  basis  of  personal 
exi>erience,  give  directions  for  the  preparation  of  vegetables,  meats, 
soups,  desserts,  and  other  dishes,  and  the  consensus  of  opinion  seems 
to  be  that  the  hay  box  cooker  is  a  convenient,  economical,  and  labor- 
saving  device. 

coMBAinro  nrsECT  evemieb  of  shade  tbee8.<> 

In  recent  years  more  and  more  attention  has  been  given  by  munic- 
ipal authorities  to  the  condition  of  shade  trees  within  the  city  Umits. 
A  number  of  insect  pests  of  prime  importance  have  attacked  trees 
used  for  shade  purposes  in  cities,  and  where  no  attention  has  been 
given  to  these  pests  they  have  often  completely  defoliated  even  the 
largest  shade  trees  along  the  streets  and  in  city  parks. 

At  first  it  was  considered  difficult,  if  not  impossible,  to  apply  direct 
insecticide  treatment  to  tall  elms  and  other  shade  trees.  Prof.  J.  B. 
Smith,  of  the  New  Jersey  Station,  however,  showed  that  if  a  strong 
barrel  pump  were  used  and  a  bamboo  extension  pole  attached  to  the 
hose  for  holding  the  nozzle  as  far  as  possible  from  the  ground,  trees 
of  moderate  size  could  be  readily  sprayed  with  insecticides.  Since 
that  time  various  power  sprayers  have  been  put  in  operation  by 
means  of  which  sprays  may  be  thrown  to  the  top  of  the  tallest  shade 

a  Compiled  from  lUinoiBSta.  Bui.  112;  Kentucky  Sta.  Bui.  120;  MasBachufletts  Sta. 
J3uL  114;  New  Hampahire  Sta.  Bui.  128;  New  York  Cornell  Sta.  Bui.  233;  U.  S. 
r>ept.  Agt.,  Farmers'  Bui.  99. 
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trees.  Since  the  most  serious  shade-tree  insects  feed  upon  the  foliage 
and  may,  therefore,  he  destroyed  by  the  use  of  arsenicals,  it  becomes 
merely  a  matter  of  civic  jpride  whether  suitable  means  vdll  be  put  in 
operation  for  protecting  shade  trees.  It  has  been  estimated  by 
Doctor  Howard  that  with  an  expense  of  $4,000  or  $5,000  annuallj 
almost  any  city  in  the  United  States  may  keep  the  fohage  of  its  shade 
trees  in  a  green  condition  throughout  the  growing  season. 

Great  differences  have  been  noted  in  the  susceptibility  of  various 
species  of  shade  trees  to  insect  attacks.  The  least  susceptible  is  the 
ginkgo,  which  in  this  country  has  not  been  attacked  by  any  serious 
insect  pest.  The  tulip  tree  is  almost  equally  free  from  insect^, 
although  plant  Uce  and  gall  midges  may  disfigure  the  leaves  to  son^e 
extent.  It  is  not  practicable,  however,  to  plant  in  all  cities  onl} 
those  trees  which  are  free  from  insect  pests.  Strong  preferences  are 
held  by  the  citizens  of  different  municipalities  for  elms,  maples,  lin- 
dens, and  other  well-known  shade  trees  which  are  more  or  less  seri- 
ously attacked  by  insects.  In  order  to  protect  their  foliage  from 
destruction  during  the  growing  season  it  is  necessary,  according  to 
the  experience  already  had  in  various  cities,  to  place  the  work  of 
insect  control  on  shade  trees  in  the  hands  of  a  city  forester  or  super- 
intendent of  parks. 

Among  the  most  serious  insect  enemies  of  shade  trees  are  the  elm  leaf- 
beetle,  tussock  moth,  bagworm,  fall  webworm,  brown-tail  moth,  gipsy 
moth,  Cottonwood  leaf-beetle,  and  cottony  maple  scale.  Recently  the 
oriental  moth  has  been  discovered  in  Boston  and  threatens  injury  to 
shade  trees.  All  of  these  insects  except  the  cottony  maple  scale  may 
be  destroyed  by  spraying  the  foliage  with  arsenicals,  especiallj 
arsenate  of  lead.  The  first  appUcation  may  be  made  immediately 
after  the  buds  have  opened  and  further  treatment  may  be  regulate^! 
according  to  the  abundance  of  leaf-eating  insects  in  any  given 
locality.  Most  of  the  pests  mentioned  in  the  list  of  important  shade- 
tree  insects  are  open  to  other  methods  of  attack.  Thus,  the  winter 
nests  of  the  brown-tail  moth  should  be  destroyed  before  the  insect^ 
become  scattered  in  the  spring.  The  gipsy  moth  may  be  captured 
by  banding  the  trees  and  its  numbers  will  be  greatly  reduced  h\ 
destroying  the  egg  masses.  The  elm  leaf-beetle  in  the  larval  condi- 
tion  may  be  destroyed  about  the  base  of  the  trees  by  spraying  with 
kerosene  emulsion.  The  egg  clusters  of  the  tussock  moth  are  cod- 
spicuous  and  may  be  easily  removed  and  destroyed. 

Serious  outbreaks  of  cottony  maple  scale  have  been  reported  dur- 
ing the  last  two  or  three  years  in  Chicago  and  other  cities.  Tht 
pest  must  be  controlled  with  contact  insecticides,  among  which  kenv 
sene  emulsion  has  given  the  best  results.  The  cottony  maple  scale 
attacks  chiefly  the  soft  maple,  linden,  box  elder,  elm,  and   aonet 
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locust.  In  a  series  of  experiments  carried  out  by  Professor  Forbes, 
of  the  Illinois  Experiment  Station,  it  was  found  that  the  most  useful 
iiiisecticide  for  the  control  of  this  pest  was  kerosene  emulsion,  which, 
if  applied  in  summer,  should  not  contain  more  than  10  to  12  per  cent 
of  kerosene,  and  if  used  in  winter  not  more  than  16  to  18  per  cent. 
It  is  recommended  that  the  first  summer  application  be  made  when 
about  half  of  the  eggs  are  hatched  and  the  second  just  at  the  end  of 
the  hatching  period.  As  a  rule,  however,  a  thorough  winter  applica- 
tion of  the  stronger  kerosene  emulsion  is  more  effective  than  the  sum- 
mer treatment. 

FEEDIVG  WHOLE  OAAIV.'' 

In  ordinary  digestion  experiments  with  farm  animals  the  propor- 
tions of  nutritive  materials  remaining  in  the  feces  are  determined  by 
cbemical  analysis,  and  such  data  are  of  course  admirably  adapted  for 
the  study  of  many  problems. 

A  mechanical  method  of  separating  the  undigested  from  the 
digested  material  is  sometimes  followed  in  the  study  of  various 
practical  questions  connected  with  animal  feeding.  It  is  customary 
in  such  tests  to  mix  the  manure  with  large  quantities  of  water, 
^'bJch  washes  away  the  metabolic  products  and  similar  materials  and 
leaves  the  imdigested  grain  behind.  The  fact  that  the  manure  may 
contain  considerable  undigested  material  receives  practical  recogni- 
tion in  animal  feeding.  Pigs  are  very  commonly  allowed  to  follow 
Fattening  steers  in  order  that  they  may  gather  and  utilize  this  food 
which  would  otherwise  be  wasted. 

In  tests  undertaken  at  the  Kansas  Station  to  determine  the  rela- 
;ive  amounts  of  soaked  and  dry  com  thus  available  for  pig  feeding, 
.he  droppings  from  two  lots  of  steers  were  gathered  for  twenty-eight 
IaVs-  The  imdigested  com  was  carefully  washed  out  from  the 
eces  and  weighed  and  it  was  foimd  that  the  steers  fed  the  soaked 
^orti  failed  to  digest  11  per  cent  of  the  3,045  pounds  eaten  and  those 
ed  the  dry  com  16  per  cent  of  the  3,060  pounds  eaten.  The  grains 
ompared  in  a  later  test  at  the  Kansas  Station,  which  covered  thirty- 
liree  days,  included  com  meal,  red  Kafir  com  meal,  and  white 
^aiir  com  meal.  Washing  away  the  digested  material  from  the 
indigested  showed  that  5.5  per  cent  of  the  com  meal,  11.3  per  cent 
►f  the  red  Kafir  com  meal,  and  14.1  per  cent  of  the  white  Kafir  com 
nectl  passed  through  the  animals  undigested.  The  utilization  of  the 
undigested  material  by  pigs  was  one  of  the  principal  features  studied 
IX  both  of  these  tests. 

^  recently  published  bulletin  of  the  Michigan  Station  reports  the 
es^lts  of  a  study  undertaken  to  determine  the  proportion  of  whole 
.orx^i  ^hole  oats,  and  a  mixture  of  these  grains  which  escaped  diges- 
ts Gompaed  from  KaiuM  8ta.  Buls.  47  and  67;  Michigan  Sta.  Bui.  242. 
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tion  when  fed  to  cattle.    According  to  R.  S.  Shaw  and  H.  W.  Norton, 
jr.,  who  carried  on  this  work— 

For  some  time  past  the  system  of  feeding  whole  grain  has  had  many  advocate. 
Some  speakers  and  writers  on  agricultural  and  live-stock  subjects  have  advised  tb^ 
use  of  whole  com  either  alone  or  in  conjunction  with  other  grains  for  steer  feodine. 
and  many  farmers  are  feeding  whole  oats  to  cows,  young  stock,  and  calves. 

The  presence  of  large  quantities  of  oats  in  the  droppings  from  cows  fed  a  grain  mii- 
ture  containing  whole  oats,  and  the  fact  that  a  field  manured  with  these  droppi&gv 
produced  a  fairly  good  stand  of  oats  suggested  an  experiment  to  detenu ine  the  p^f- 
centage  of  whole  grain  passing  through  the  digestive  tract.    *    *    * 

Claims  are  also  made  by  advocates  of  this  method  of  feeding  that  even  though  * 
large  amount  does  pass  through  without  apparent  change  still  the  animal  **geU  a  1.: 
of  good  out  of  it.''  To  clear  up  this  last  question  chemical  analyses  were  made  to  fis  i 
the  exact  composition  of  the  grain  both  before  and  after  feeding  in  order  to  delect  a:.; 
changes  taking  place.    *    ♦    * 

No  attempt  was  made  to  compare  the  feeding  value  of  whole  grain  with  gruuD-i 
grain,  nor  was  any  attempt  made  to  ascertain  the  gains  or  losses  in  weight  madr  t'^ 
the  animals  while  on  the  whole-grain  feed. 

Each  of  the  grain  rations  was  tested  with  lots  containing  two  co\^^. 
two  heifers,  and  two  calves,  the  feeding  period  covering  seven  da}>. 

iVll  grain  fed  was  weighed  and  all  droppings  collected  and  washed  through  f«cn*>  *  - 
to  separate  the  grain.     The  screens  were  as  fine  meshed  as  could  be  used  and  ^T:.' 
allow  the  escape  of  everything  but  the  grain;  in  fact  some  of  the  oats  were  wath* 
through  and  lost.     *    *    *    The  grain  was  then  spread  out  in  a  warm  room  and  dri*' 
and  nm  through  a  fanning  mill  to  clear  from  straw  and  chaff  and  was  finaUy  weigh«> 
Samples  were  taken  for  chemical  analyses. 

The  following  table  shows  the  proportion  of  the  grain  eaten  whic'. 
was  recovered  whole  in  the  feces:  • 

Proportian  of  grain  eaten  recovered  whole  in  the  feces;  experiments  with  cattle. 

.  .  IXTKAlik 


Kind  of  animal. 

Whole  com 
recovered. 

Whole  oats 
recovered. 

Whole  cr- 

aiKi  o«i* 

noov<prpd 

COWB 

Per  cent. 
22.75 
10.77 
6.28 

Percent, 
12.06 
6.48 
2.06 

Per  CO. 

Heifers 

y 

Calves 

> 

It  will  be  noted  that  in  every  case  smaller  quantities  of  undigested. 
grain  were  found  in  the  droppings  of  the  younger  animals  and  tha 
the  proportion  of  com  which  escaped  digestion  was  greater  than  ths' 
of  oats. 

Chemical  analyses  showed  practically  the  same  composition  of  grain  as  befort'>  t»* 
ing;  therefore  it  is  safe  to  conclude  that  the  animal  derives  no  benefit  from  grain  wh. 
passes  through  the  digestive  tract  unmasticated. 

The  germinating  power  of  the  grain  passing  through  the  system  was  affeottnl  \  • '" 
markedly  but  not  entirely  destroyed,  as  4.3  per  cent  of  the  com  and  10.6  per  e<»nt 
the  oats  germinated  after  this  treatment. 

The  data  reported  are  not  sufficient  for  general  deductions  as  i< 
the  relative  merits  of  whole  and  ground  grain  or  soaked  and  dr 
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grain,  but  they  do  clearly  show  that  m  ordinary  methods  of  feeding 
Lhe  proportion  of  grain  which  escapes  digestion  may  be  considerable, 
[t  is  a  matter  of  experience  that  cattle  fed  large  grain  rations  toward 
the  close  of  a  fattening  period  digest  such  feed  less  completely 
^han  animals  eating  smaller  quantities.  Factors  like  the  above  should 
receive  consideration  in  regulating  the  number  of  pigs  following 
fattening  steers  and  other  questions  connected  with  animal  feeding, 
n  order  that  the  greatest  profits  may  be  secured. 

The  length  of  time  which  grain  remains  in  the  digestive  tract  was 
>ne  of  the  questions  considered  in  the  tests  at  the  Kansas  Station. 
3n  one  day  of  a  feeding  period  red  Kafir  com  was  substituted  for  the 
K^hite  Kafir  com  which  made  up  the  grain  portion  of  the  ration. 
[>n  the  day  immediately  following  it  was  found  that  red  kernels 
3egan  to  appear  in  the  manure  and  the  maximum  number  was  noted 
>n  the  afternoon  of  the  second  day.  They  then  began  to  decrease,  and 
>n  the  fourth  day  only  a  few  red  kernels  were  found  in  the  washings. 

THE  IMPBOYEMEKT  OP  CATTLE.'' 

The  Michigan  Experiment  Station  has  begun  animal-breeding 
experiments,  and  a  recently  published  general  discussion  of  breeding 
>rob]ems  by  R.  S.  Shaw  is  the  outcome  of  this  work.  In  Professor 
>haw's  opinion  very  many  Michigan  cattle  breeders  raise  inferior 
iiilch'  cows  and  steers,  the  chief  fault  of  the  common  cattle  being  a 
ack  of  quality  and  uniformity,  which  is  due  not  so  much  to  lack  of 
he  infusion  of  good  blood  as  to  the  indiscriminate  admixture  of 
»eef  and  dairy  types. 

With  the  rise  in  prices  of  dairy  products,  the  common  cows  have  been  bred  to  dairy 
•ulls;  with  depreciated  values  for  dairy  products,  these  same  cows  and  their  female 
•rp^eny  have  been  bred  back  to  beef  sires,  and  so  on.  On  the  other  hand,  there  are 
lenty  of  instances  where  herds  possessed  of  cows  of  a  small  type,  producing  a  small 
ioie  of  rich  milk,  have  been  bred  to  a  bull  of  a  laiger  breed  noted  for  heavy  milk 
low»  and  vice  versa. 

In  urging  that  widespread  attention  be  paid  by  Michigan  cattle 
aisers  to  improvements  in  dairy  and  beef  herds,  a  number  of  general 
[eductions  are  drawn  regarding  some  of  the  more  important  phases 
if  cattle  breeding.  In  the  author's  opinion  live  stock  improvement 
3  not  difficult. 

Questions  of  breeding  are  generally  regarded  as  being  obscure,  intricate,  and 
xtremely  difficult,  except  to  those  skilled  in  the  art  through  long  years  of  training. 
*  *  But  the  initial  step  in  livestock  breeding  for  improvement  confronting 
IK  t(vday  is  an  exceedingly  simple  one;  we  do  not  need  to  undertake  the  establish- 
ment of  new  types  or  breeds,  as  there  are  plenty  now  in  existence  to  choose  from 
rhich,  judiciously  chosen,  will  respond  favorably  to  the  conditions  to  which  they  are 
^lapted.  The  first  step  in  the  line  of  live-stock  improvement  must  come  from  the  ces- 
tit  ion  of  the  practice  of  admixing  the  blood  of  the  various  breeds  and  of  using  grade 
M\d  Hcrub  sires. 

a  Compiled  from  Michigan  Sta.  Bui.  241. 
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The  plan  we  have  to  suggest  [for  the  upgrading  of  herds]  and  dbcuas  for  the  iinpro\^ 
ment  of  the  common  stocks  of  the  country  is  that  known  as  upgrading,  which  consisu 
in  ingrafting  the  characteristics  of  a  superior  breed  upon  animals  of  common  or  mixed 
breeding  for  the  purpose  of  improving  them.  This  improvement  is  due  to  the  5Up<^ 
rior  quality  of  the  males  used  and  chiefly  their  prepotency  or  power  of  transmitting 
accurately  these  qualities  to  their  offspring.  This  plan  differs  from  crossbreeding  in 
that  pure  blood  is  used  on  the  sire's  side  and  females  of  mixed  blood  or  no  blood  <>ti 
the  dam*s  side.  Thus  we  have  the  prepotency  concentrated  in  the  bull  and  the  vpn 
opposite  in  the  females,  as  the  more  mixed  the  breeding  the  less  stable  are  the  inhtTpnt 
characteristics  of  the  individual,  and  therefore  the  less  resistant  to  improvement. 

It  would  be  absolutely  impracticable  to  advise  all  owners  of  common  cattle  to  m^rA 
their  stocks  to  the  block  and  purchase  piure-bred  foundation  stocks;  only  a  few  could  ^^ 
this  for  the  following  reasons:  First,  if  the  great  majority  now  possessed  of  common  Bto^V^ 
were  to  simultaneously  seek  to  purchase  pure-bred  foundation  stocks,  they  ootilJ  ii  i 
get  them;  they  are  not  in  existence,  for  only  about  1  per  cent  of  the  cattle  in  the  Unii«  i 
States  are  possessed  of  pedigrees.  Second,  the  finances  of  a  great  many  holdetb  •' 
common  stock  are  not  such  as  to  allow  them  to  make  extensive  purchaflee  of  ppd.- 
greed  animals  and  replacement  b  out  of  the  question,  as  it  would  require  the  retun> 
from  the  sale  of  three  or  four  common  animals  to  purchase  one  pedigreed  one.  Tliir' 
it  is  highly  desirable  for  breeders  to  grow  into  any  line  of  pure  breeding  rather  than  ♦» 
buy  into  it  suddenly  and  take  up  a  work  in  which  experience  is  necessary. 

In  general,  then,  it  is  necessary  for  the  majority  of  holders  of  common  stock  to  inai' 
the  best  use  of  the  animals  on  hand  with  a  view  to  improving  them.     Let  tis  sup^^x^* 
the  case  of  a  herd  of  common  or  mixed  cattle  of,  say,  18  head  and  apply  a  i»U 
of  improvement.     The  first  thing  for  the  owner  of  this  herd  to  do  is  to  decide  upon  son- 
one  line  of  production,  either  beef  or  dairy,  and  then  stand  by  the  resolution.     Wiir 
out  this  he  can  not  improve  his  herd,  for  the  animals  of  mixed  breeding  are  lar^^'v 
the  result  of  frequent  change  of  purpose.     Suppose  in  this  case  that  the  owner  \J 
decided  to  go  into  the  dairy  business;  that  being  the  case,  the  next  thing  to  do  wil 
be  to  look  over  the  herd  of  18  and  decide  which  ones  are  so  possessed  of  d^i"^ 
type  and  characteristics  as  to  warrant  their  being  used  in  the  business.     They  can'  i 
divided  into  three  classes — such  as  best,  medium,  and  inferior — ^from  a  dairy  st^n 
point.    Then,  in  the  majority  of  cases,  it  will  be  found  to  be  a  decided  advantsri 
to  send  the  6  inferior  ones  to  the  block  and  use  the  remaining  12  for  the  fout^^ 
tion  herd.    Having  selected  the  females  to  be  retained,  the  next  and  one  of  the  ir.>^i 
important  steps  is  to  decide  upon  the  breed  to  be  used  in  improvement.     In  tr  i 
adaptability  of  the  breed  to  the  conditions  and  the  question  of  personal  preiert^n 
are  the  two  important  factors;  the  decision  of  this  question  is  also  an  important  f*' 
tor,  for  a  change  of  mind  after  the  work  has  begun  and  the  use  of  other  blood  is  m"i 
apt  to  result  in  retrogression  for  a  time  than  improvement.    Having  decided  yi|  •  i 
the  breed  to  be  used  for  improvement,  suppose  it  is  the  Holstein,  then  purcha^si*  t':i 
best  Holstein  bull  that  the  pocketbook  will   allow.    Mate  this  bull  with    thv  j 
selected  cows  and  use  him  for  two  seasons,  after  which  his  progeny  will  be  old  enci.! 
to  breed.    At  this  point  sedu-e  another  Holstein  bull,  a  better  one  than  tho  tif> 
possible;  follow  him  with  others  of  the  same  breed  indefinitely.     Let  it  be  Hoist*  i 
bull  after  Holstein  bull,  nothing  but  Holstein  bulls.    We  have  cited  the  Hol^t  i 
merely  for  the  purpose  of  this  illustration.     The  same  plan  must  be  used   no  mai'i 
what  the  breed  is.    *    *    * 

We  desire  at  this  point  to  emphasize  the  fact  that  the  use  of  improved  iiieihod> 
breeding  alone  will  not  avail.     It  is  absolutely  necessary  for  these  to  be  sum  i 
mented  by  liberal  feeding  and  proper  care  and  management. 

The  maturity  of  animals  has  an  important  bearing  on  their  v&k 
for  breeding  purposes. 
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In  general,  it  can  Bcarcely  be  said  of  a  bull  that  he  has  reached  full  maturity  until 
4  years  of  age,  though  this  perfect  stage  of  development  is  commonly  regarded  as 
being  attained  at  a  somewhat  earlier  age  among  some  breeds.  It  has  been  a  common 
practice  for  years  among  farmers  to  send  the  3  or  4  year  old  bulls  to  the  block, 
larigely  because  there  is  no  sale  for  them*  as  breeders.  The  general  rule  among  pros- 
pective purchasers  is  to  search  for  nothing  but  young  bulls — yearlings  or  less — ^with 
the  idea  that  they  will  grow  into  money  for  them,  if  they  can  dispose  of  them  before 
maturity.    ♦    ♦    ♦ 

There  are  some  decided  advantages  in  purchasing  mature  bulls.  One  of  the  great- 
est of  these  is  found  in  the  fact  that  the  buyer  can  ascertain  something  relative  to 
the  character  of  their  get.  This  is  most  important  to  the  breeder  of  dairy  stock. 
Another  advantage  arises  from  the  fact  that  there  is  always  more  or  less  uncertainty 
regarding  the  future  development  of  the  bull  calf,  while  this  factor  is  entirely  elimi- 
nated in  the  purchase  of  a  mature  sire.  It  is  also  not  unreasonable  to  conclude  that 
a  mature  sire  will  beget  more  vigorous  offspring,  especially  because  the  yoimg  ones 
are  frequently  used  to  excess.  Three  and  4  year  old  bulls  can  generally  be 
secured  at  very  reasonable  prices. 

During  the  past  decade  or  two  there  has  been  a  growing  tendency  to  breed  heifers 
at  an  early  age.    This  is  particularly  true  among  the  dairy  breeds.    *    *    * 

While  it  is  clearly  apparent  that  immature  breeding  has  reduced  the  size  of  many 
of  our  dairy  cattle,  it  has  not  been  proven  that  diminished  constitutional  vigor  has 
accompanied  this  loss  of  size,  though  jnany  hold  to  that  view.  It  is  rational  to 
assume  that  in  tmduly  immature  breeding  some  of  the  physiological  laws  of  nature 
must  be  violated,  and  this  can  not  occur  without  being  followed  by  some  evil  results. 
So  fixed  age  can  be  given  for  the  breeding  of  heifers.  It  should  be  dependent  on 
the  rapidity  and  character  of  the  development  of  the  individual. 

As  regards  grades  versus  pure  breeds, '' high-grade  animals  maybe 
eventually  produced  capable  of  equaling  those  of  the  pure  breed 
used  in  their  improvement  in  so  far  as  meat  or  milk  production  are 
concerned,  but  at  the  same  time  they  can  never  equal  them  in  pre- 
potency nor  become  possessed  of  pedigrees,  except  in  rare  instances." 

In  breeding  up  herds  some  form  of  cooperation,  in  Professor 
Shaw's  opinion,  should  be  established  by  communities,  such  as  the 
joint  ownership  and  use  of  males  by  several  cattle  breeders.  That 
such  cooperation  has  not  always  been  successful  when  attempted  is 
explainable  on  several  grounds,  but  there  is  every  reason,  in  his  judg- 
ment, to  believe  that  it  is  possible  and,  rightly  managed,  will  lead 
to  satisfactory  results. 

VSHTILATIOH  OF  STABLES « 

Some  experiment  station  work  along  the  line  of  stable  ventilation 
has  been  sunamarized  in  a  previous  bulletin  of  this  series.^  Many 
problems  have  arisen  in  connection  with  the  ventilation  of  stables 
and  have  assumed  such  importance  that  the  necessity  for  the  study 

a  Compiled  from  Minneeota  Sta.  Bui.  98;  U.  S.  Dept.  Agr.  Yearbook  1904,  pp. 
216-218. 

^U.  S.  Dept.  Agr.,  Farmera'  Bui.  190,  p.  23. 
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of  the  subject  from  all  possible  standpoints  has  been  reoognized. 
Important  contributions  to  the  subject  have  recently  been  made  by 
M.  H.  Reynolds,  of  the  Minnesota  Station.  The  results  obtained 
by  this  investigator  appear  to  be  at  variance  with  the  commoDly 
accepted  ideas  of  ventilation  and  suggest  that  new  explanations  are 
needed  of  the  observed  facts  in  cases  of  good  and  poor  ventilation. 

One  of  the  main  objects  of  this  study  was  to  determine  the  effect 
of  carbon  dioxid  upon  animals  confined  in  stables.  In  experiments 
with  hiunan  beings  in  the  respiration  calorimeter  Professor  Atwater 
has  shown  that  man  remains  apparently  in  perfect  comfort  in  an 
atmosphere  containing  2.3  per  cent  of  carbon  dioxid,  or  almost 
80  times  the  quantity  found  in  ordinary  atmospheric  air.  The  air. 
however,  was  kept  pure  in  other  respects  and  the  amount  of  mois- 
ture was  not  unusually  high.  In  the  experiments  carried  out  bj 
Doctor  Reynolds  on  cattle  the  air  was  saturated  with  moisture  and 
the  amount  of  carbon  dioxid  varied,  being  in  some  cases  as  high  as 
2.67  per  cent,  as  compared  with  0.03  per  cent  in  ordinary  air. 
Moreover,  the  air  contained  ammonia  and  other  oi^anic  materials 
which  may  be  given  off  in  expired  air.     . 

In  such  an  atmosphere,  obtained  by  confining  steers  in  a  nearij 
air-tight  box  stall,  steers  were  kept  for  periods  varying  from  two  to 
twenty-eight  days.  None  of  the  bodily  functions  were  materiallj 
disturbed,  the  only  effects  observed  being  a  slight  increase  in  the 
rate  of  pulse  and  respiration  and  a  small  elevation  of  temperatiur. 
The  animals  showed  good  appetite  and  appeared  to  be  in  perf^nrt 
health  and  comfort  during  confinement.  The  amount  of  moisture 
in  the  atmosphere  of  the  stall  was  so  great  that  water  ran  down  tlie 
sides  of  the  stall  and  the  walls  became  covered  with  mold.  Never- 
theless, animals  confined  under  these  circtmistances  not  onK 
appeared  to  remain  healthy  and  comfortable,  but  gained  at  the 
rate  of  1  pound  per  day.  Even  the  heaUng  process  follovdng  upon 
dehorning  seemed  not  to  be  interfered  with  by  confinement  in  the 
moist  atmosphere  containing  more  than  80  times  the  normal  amount 
of  carbon  dioxid. 

Doctor  Reynolds  concludes  from  these  experiments  that  the  com- 
mon explanation  of  the  desirability  of  ventilation  in  stables  mu^^i 
be  revised  to  conform  with  the  results  which  he  has  obtained.  It  i.^ 
suggested  that  the  air  requirements  recommended  by  various 
investigators  for  farm  animals  confined  in  stables  are  altogether  t^to 
high,  and,  in  most  cases,  impossible  of  accomplishment.  The:« 
requirements  vary  from  14,000  to  32,000  cubic  feet  per  hour,  whereas 
the  stall  in  which  steers  were  confined  during  the  experiments  of 
Doctor  Reynolds,  contained  only  784  cubic  feet  of  air.  It  is  urgoJ 
that  from  the  standpoint  of  economy  and  profit  the  fundamontd 
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problem  in  stable  vendUtioD  consists  in  detormimog  tbe  least  amount 
of  air  ch&nge  neceasaiy  to  keep  the  animals  in  health  and  comfort. 
Farther  experiments  will  be  carried  out  to  determine  the  minimum 
amount  oi  atmospberic  change  required  for  this  purpose.  It  is  su^ 
jested  that  a  wdl-ligfated  but  poorly  ventilated  stable  is  perhaps 
superior  from  a  sanitarr  standpoint  to  one  which  is  pooriy  lighted 
and  well  ventilated. 

HOe  COTS.' 

In  continaation  of  a  previous  article^  attention  is  here  called  to 
two  forms  of  portable  hop  houses  or  hog  cots  in  use  at  the  Wisconsin 
Station,  which  are  thus  described  by  J.  G.  Fuller  of  that  station ; 

The  &nt  type  of  «><  osed  is  repr«ee>it«d  in  figure  2  utd  is  coDEtnicied  id  the  following 
mumer:  Tlw  fi«iiie«ork,  «a  the  cat  showB.  lb  made  by  using  2  by  4'8  16  feel  lung. 
Bved  in  the  middle,  thus  making  the  bott(»n  dimenmon  8  feet  square.  e«ch  side  8 
feet  sqosre,  the  pble  ends  beingthns  fbnned  with  nfteis  S  f«et  in  length.  The  front 
all  i*  laid  flatwise  to  interfen?  as  little  as  poaaible  with  the  young  pigii  going  in  and 
tmi.   Tile  frune  rests  onafaort  pieces  of  2  by 4'b  railed  acress  ew^h corner,  which  can  be 


Fto.  2.— Wigwam  hog  cot  ated  at  WlKooiln  Stxlan. 

re|dac«d  when  necenary.  When  a  floor  is  deaired  it  should  be  constructed  on  stringers 
and  the  frame  made  to  reot  thereon.  The  following  lumber  will  build  the  house  with- 
out floor: 

13  pieces  No.  1,  1  inch  by  12  inches.  16  feet  long. 

6  pieces,  2  inches  by  4  inches,  16  feet  long. 

10  0.  G.  battens,  16  feet  long. 
Eight  boards,  nwed  in  the  middle,  make  the  sides  and  the  remainder,  the  ends.    A 
email  perpendicular  slide  window  is  naually  made  in  the  rear  gable  for  ventilation. 
The  total  cost  of  material  for  the  house,  as  shown  in  the  cut,  without  floor,  amoimts 
to  pnctically  111. 

Another  type  of  house  may  be  built  in  two  sizes.  The  larger  size, 
tbe  completed  structure  shown  in  figure  3,  is  8  feet  wide  by  10  feet 
loQg,  7  feet  2  inches  high  in  front,  and  3  feet  high  in  the  rear.  The 
smaller  house,    the   frame   and   completed   structure   of  which   are 

a  Compiled  from  Wisconsin  Sta.  Rpt.  1906.  p.  42. 
b  U.  S.  Dept.  Agr.,  Farmen'  Bui.  273,  p.  U- 
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shown  in  figure  4,  is  6  feet  wide,  8  feet  long,  6  feet  2  inches  high  in 
front,  and  3  feet  high  in  the  rear.  The  construction  of  theee  hou^ 
is  simple,  &s  may  he  seen  from  figure  4. 

The  floor  is  built  flrst,  with  2  by  4's  as  stringers,  and  the  tnune  is  held  on  tb< 

floor  by  blocks  at  each  comer.      The  laTge^ized  house  is  provided  with  two  dc'p 

in  front  and  a  temporary  movable  partition  in  the  middle  so  that  the  cot  can  euilr 

be  adjusted  toaccoounodatc  two  lots  of  swine  at  the  eame  time.    Oo  a  level  vith  ihF 

glass  windows    there     is    b19>  i 

drop  window,  preferably  hung  un 

hinges,  fastened  at   the    lop  li:f 

ventilation  and  sunlight.  j 

The  lumber  required    for  ik 
large  house,  8  feet   wide  ud  10   | 
feet   long,  including    floor,  ii  i.-  ' 
follows: 

20  pieces,  2  inch«a  by  4  ini-ha. 
10  feet  long,  for  frame  and  rtringn^ 
2  pieces,  2  inches  by  4  inch-'?. 
16  feet  long,  fur  frame  in  endp. 
„„,,.,  20  piecen,  1  inch  by  12  inrh<> 

16  feet  long,  lor  roof  and  ends. 
5  pieces,  1  inch  by  12  inches,  16  feet  long  (rough),  for  floor. 
15  O.'G.  battens,  16  feet  long,  for  sealing  cracks  between  boards. 
The  material,  including  the  door,  hinges,  and  glass,  will  cost  between  916  smd  $17 
The  lumber  required  tor  the  house  6  feet  wide  and  8  feet  long  is  as  follows: 
12  pieces,  2  inches  by  i  inches,  16  feet  long,  for  frame. 
4  pieces,  1  inch  by  12  inches,  16  feet  long  (rough),  for  floor. 


13  pieces,  1  inch  by  12  inches,  16  feet  long,  for  roof  and  ends. 

10  0.  G.  battens,  16  feet  long,  for  sealii^  cracks  between  boards. 
The  total  cost  of  material  to  build  the  small  cot  with  floor,  door,  and  windo^p  cint' 
plete,  amounts  to  about  112.50.  For  neatness,  economy,  dunbility,  and  comfort  : ' 
the  animals,  this  type  of  cot  is  excellent.  Whero  it  is  deeirabie  to  keep  a  number  < 
h(^  in  one  lot  the  large  sine  is  preferable.  The  small  cot  will  accommodate  from  thn- 
to  five  mature  animals  and  the  large  cot  from  seven  to  nine. 
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Although  the  Wisconsin  Station  has  a  large  hog  house  with  feed 
room,  scales,  etc.,  the  cots  have  been  found  a  convenient  means  of 
enlarging  the  facilities  of  the  piggery.  Of  their  general  advantages 
Mr.  Fuller  says: 

With  the  cot  system  the  farmer  or  breeder  can  enlai^e  his  accommodations  as  the 
8iz<»  of  his  herd  increases.  The  mud  and  vermin  which  are  sure  to  accumulate  around 
a  large  hog  house  can  easily  be  avoided  with  the  small  houses  and  by  occasionally 
laoving  them  to  a  fresh  spot  of  ground.  Where  it  is  necessary  to  keep  only  a  few  hogs 
tf^ether,  or  where  several  animals  must  be  provided  with  separate  quarters,  the  cot 
bocomes  an  indispensable  factor ,  and  can  be  used  to  advantage  on  any  fr.rm. 

PSS8EBVIV0  £008  IS  WATEB  OLA88." 

The  experiment  station  literature  and  other  published  results  of 
scientific  investigations  furnish  evidence  as  to  the  successful  use  of 
water-glass  solution  for  preserving  eggs,  and^this  literatiu^e  has  been 
referred  to  in  earlier  bulletins^  of  this  Department. 

As  noted  in  a  previous  bulletin  of  this  series'^,  much  of  this  litera- 
ture is  summarized  by  R.  W.  Thatcher,  of  the  Washington  Agricul- 
tural Experiment  Station,  and  experiments  are  reported  in  which 
water-glass  solution,  a  brine  made  of  lime  and  salt,  and  a  commercial 
egg  preservative  were  tested.  In  these  experiments  eggs  kept  in 
good  condition  for  home  use  for  at  least  eight  montlis  when  pre- 
served either  with  the  water-glass  solution  or  with  the  lime  and  salt 
mixture,  but  considering  cost,  quality,  appearance,  flavor,  and  other 
characteristics.  Professor  Thatcher  prefers  the  water-glass  solution. 

Particular  interest  attaches  to  the  data  recently  published  by  J. 
llendrick,  of  the  University  of  Aberdeen,  as  he  examined  a  very 
large  number  of  eggs  preserved  in  water  glass  under  commercial  con- 
ditions and  also  made  special  studies  of  the  quality  and  composition 
of  eggs  thus  preserved  for  long  periods.  In  general,  the  preserved 
eggs  were  found  to  be  of  good  quality,  though  they  had  not  been 
preserved  under  the  best  conditions,  as  they  were  not  placed  in  the 
^;rater-glass  solution  on  the  day  on  which  they  were  laid,  but  were 
collected  in  the  coimtry  and  sent  into  town  in  large  lots  and  were 
tvro  or  three  days  old  before  preservation.  As  might  have  been 
expected,  some  of  these  eggs  were  bad,  but  the  proportion  was  not 
large.  In  one  instance  out  of  384  dozen  eggs  preserved  between 
April  and  Jime  and  sold  between  October  and  December  only  5 
d<^>2^n,  or  1 .3  per  cent,  were  bad,  and  the  majority  of  these  were  broken 
or  cracked  eggs. 

Usually  the  eggs  which  were  preserved  in  water  glass,  according  to 
Professor  Hendrick — 


o  Compiled  from  Washington  Sta.  Bui.  71;  Jour.  Agr.  ScL,  2  (1907),  No.  1,  p.  100. 
b  U.  8.  Dept.  Agr.,  Fannen'  Buls.  103,  128,  and  273. 


) 


30 

Have  a  nice  appearance,  as  the  shells  are  very  clean  and  fresh  looking  after  the  w&ter 
glass  is  wiped  oR  them.  Even  those  which  had  been  several  years  in  water  glas  had 
a  fine,  fresh  appearance.  Another  advantage  of  preservation  in  water  glass  over  cir- 
tain  other  methods  is  that  the  contents  of  the  egg  do  not  shrink  owing  to  evaporatioD. 
The  eggs  therefore  do  not  rattle  when  shaken,  no  matter  how  old  they  are.  The  cik 
of  preservation  is  very  small. 

It  was  found  that  eggs  which  had  been  kept  in  water  glass  for  a  few  months  cuulu 
hardly  be  distinguished  in  appearance,  flavor,  and  smell,  either  raw  or  cooked,  fmrn 
what  are  called  "fresh  eggs" — that  is,  fresh  eggs  in  the  commercial  sense,  which  are 
eggs  which  should  be  free  from  decomposition  or  taint,  but  which  may  be  seveni 
days  old.  A  really  fresh  egg,  only  a  few  hours  laid,  is  easily  distinguished  in  lkv<ff 
and  appearance  when  cooked  from  the  "fresh  egg"  or  preserved  egg,  and  is  kmimi 
as  a  "new-laid"  egg.  The  eggs  which  had  been  preserved  in  water  glaas  for  abi^ui 
six  months  tasted  and  smelled  like  well-kept  eggs  a  few  days  old.  As  the  eggs  in  que- 
tion  were  a  few  days  old  when  they  went  into  the  water  glass,  they  were  not  appn^ 
ciably  changed  to  my  eye  and  palate  by  a  few  months'  stay  in  water  glass. 

As  the  eggs  get  older,  however,  a  distinct  change  is  found  which  can  be  appreciaiec 
both  by  the  eye  and  palate.  Eggs  which  have  been  three  or  four  years  in  water  gU.- 
are  easily  recognized.  The  white  becomes  pink  in  color  and  very  liquid.  The  kx 
acquires  a  slightly  peculiar  taste  which  *  *  *  suggested  soda.  At  the  same  tiiof 
even  when  four  years  old  the  eggs  had  no  unpleasant  taste  or  smell,  and  the  whiu 
coagulated  in  the  usual  manner  in  cooking.  Though  there  was  a  slight  characteri>ur 
odor  when  the  eggs  were  cooked,  it  was  not  a  stale  or  bad  odor  and  did  not  sugirftt 
Bulphureted  hydrogen.  The  changes  in  the  preserved  eggs  take  place  very  gradnali) 
At  one  year  old  they  are  hardly  noticeable;  at  two  years  they  are  distinct,  but  not  ? 
distinct  as  at  three  or  four  years  old. 

To  further  test  the  effects  of  the  preserving  solution  fresh  eggs  aaii 
eggs  which  had  been  kept  in  water  glass  one  to  three  years  were  ana- 
lyzed and  it  was  foxmd  that  there  was  practically  no  change  in  their 
composition  even  after  lengthened  immersion  in  the  solution.  Ptb*  • 
tically  no  silica  and  little,  if  any,  soda  found  their  way  into  the  ej^ 
The  eggs  do  not  dry  up  and  there  is  scarcely  any  change  in  their  a>' 
content,  though  they  contain  slightly  more  soda  than  fresh  eqis 
"The  alkalinity  of  the  contents  of  the  eggs  appeared  to  increase  wit* 
the  length  of  time  they  were  in  water  glass,  but  the  increase  istsl- 
small,  and  in  a  complicated  substance  like  egg  it  was  found  diflicul* 
to  measure  it  accurately.^'  "The  slight  alteration  in  the  flavor  •  * 
the  egg  and  in  the  liquidness  of  the  white  may  be  due  to  the  inoreii-* 
in  soda." 

To  ascertain  whether  silica  was  deposited  in  the  egg  shell  fn»r 
the  water-glass  (sodium  silicate)  solution,  samples  of  shell  and  mem- 
brane from  a  number  of  eggs  were  analyzed  and  it  was  found  that 
the  amount  of  silica  in  eggs  preserved  for  three  years  amounted  ■ 
nearly  2.5  per  cent  as  compared  with  0.5  per  cent  in  the  shells  «' 
fresh  eggs.  "It  appears,  then,  that  a  slow  deposition  of  silica  takd 
place  in  the  shell  of  the  egg.  The  percentage  of  lime  in  the  she  ^ 
remains  practically  constant.  This  deposition  of  silica  in  the  sliel.^ 
probably  blocks  up  the  pores  of  the  shells  to  some  extent  and  rende- 
them  less  permeable." 
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According  to  Professor  Hendrick,  the  sirup-thick  water  glass,  such 
Bks  is  used  after  proper  dilution  for  egg  preservation,  is  a  sodium  silicate. 
Ajs  shown  by  his  analyses  it  does  not  contain  sufficient  soda  to  neu- 
tralize  all  the  acid  present,  and  the  solution  is  strongly  alkaUne  in 
reaction.  A  sample  of  sirup-thick  water  glass  contained  37.91  per 
rent  silica,  16.48  per  cent  soda,  and  0.14  per  cent  potash,  and  a  solu- 
tion prepared  for  preserving  eggs,  2.76  per  cent  silica,  1.20  per  cent 
^oda,  and  0.01  per  cent  potash. 

On  the  whole.  Professor  Hendrick  regards  the  water-glass  solution 
B3  one  of  the  most  popular  and  widely  used  preservatives  for  eggs. 
'*  Though  this  method  was  introduced  only  comparatively  recently,  it 
h.as  largely  superseded  older  methods,  and  also  appears  to  have  led  to 
much  more  frequent  preservation  of  eggs  on  the  small  scale  in  house- 
holds and  by  small  traders.  The  method  is  simple  and  effective. 
The  eggs  are  obtained  when  they  are  plentiful  and  cheap  in  spring 
and  preserved  for  use  during  the  winter  months."  In  such  cases  it  is 
necessary  to  keep  them  for  about  six  months,  but  they  may  be  kept 
tnuch  longer,  for  in  the  experiments  referred  to  above  some  were  left 
in  a  solution  of  water  glass  as  long  as  four  years  and  were  not  decayed. 

It  is  assumed  that  eggs  preserved  in  water  glass  will  be  so  labeled 
ivhen  offered  for  sale. 

AMEBICAH  CAMBMBEBT  CHBBSE.'' 

The  genuine  Camembert  cheese  is  made  in  France,  particularly  in 
the  northwestern  part,  where  the  industry,  originating  a  little  over  a 
-entury  ago  in  the  village  of  Camembert,  in  Ome,  and  shifting  soon 
jito  Calvados,  has  reached  great  importance.  This  variety  of 
cheese  is  one  of  the  most  highly  esteemed  of  the  many  soft  kinds  and 
las  accordingly  been  imported  to  a  considerable  extent  into  the 
LTnited  States.  It  is  but  natural,  therefore,  that  in  keeping  with  the 
American  desire  to  produce  at  home  the  products  of  all  kinds  that  aie 
>f  local  demand,  efforts  should  have  been  made  to  manufacture  cheese 
>f  the  Camembert  type  in  this  country. 

Until  recently  these  attempts  have  not  been  wholly  successful. 
Far  about  three  years  this  Department  and  the  Connecticut  Storrs 
Station,  in  cooperation,  have  been  investigating  thoroughly  the  mak- 
n^  and  ripening  of  Camembert  cheese,  and  in  an  earher  number  of 
;his  series  ^  has  already  been  noted  the  substance  of  a  preliminary 
-eport  on  this  work,  in  which  it  was  shown  that  the  principal  agents 
concerned  in  tlie  ripening  process  are  two  species  of  molds,  known 
:echnically  as  PeniciUium  camemherti  and  Oidium  lactis. 

a  CompUed  from  Connecticut  Storre  Sta.  Bill.  4G. 
*  U.  S.  Dept.  Agr.,  Farmera'  Bui.  225,  p.  31. 
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The  manufacture  of  the  Camembert  type  of  cheese  at  the  Con- 
necticut Storrs  Station  has  now  been  carried  on  sufficiently  long  and 
with  such  a  high  degree  of  success  that  efforts  to  establish  the  enter- 
prise on  a  conunercial  basis  in  this  country  seem  abundantly  war- 
ranted. To  this  end  Director  L.  A.  Clinton  in  the  introduction  to  a 
recent  bulletin  annoimces  that  the  Connecticut  Storrs  Station  is  now 
prepared  to  assist  factories  and  individuals  in  making  this  type  of 
cheese,  and  Mr.  Theodore  Issajeff  in  the  body  of  the  bulletin  describes 
the  plant  and  equipment  necessary  and  gives  directions  for  making 
the  cheese.  While  anyone  specially  interested  in  making  Camembert 
cheese  should  of  coiu«e  secure  a  copy  of  the  bulletin,®  nevertheless  i 
brief  outline  of  the  process  of  manufacture  as  given  in  it  and  which. 
it  may  be  mentioned,  differs  in  some  respects  from  that  employed  in 
France,  may  be  of  some  general  interest,  and  with  this  in  view  the 
foUowing  points  are  noted: 

The  fresh  whole  milk  is  warmed  to  85°  F.,  and  a  starter,  preferably 
a  pure  culture  of  lactic-acid  bacteria,  is  added.  A  rather  high  degw 
of  acidity  (0.30  to  0.35  per  cent)  is  allowed  to  develop,  and  sufficient 
rennet  (about  8  to  10  cc.  per  100  pounds  of  milk  having  an  acidity  t.< 
0.3  per  cent)  is  then  added  to  the  milk  at  the  temperatxu^  mentiooeil 
to  secure  the  desired  texture  of  the  curd  in  one  and  one-half  to  tf" 
hours.  The  curd  is  cut,  stirred  gently,  and  allowed  to  stand  f'^ 
about  fifteen  minutes,  when  the  bulk  of  the  whey  is  removed.  Afttf 
being  stirred  thoroughly  the  cm-d  is  dipped  into  galvanized-ir® 
forms  or  hoops,  4  inches  in  diameter  and  5  inches  in  height  and  op<* 
at  both  ends.  They  rest  upon  a  mat  made  of  fine  bamboo  strip' 
The  cheeses  are  allowed  to  drain  naturally  for  four  to  five  hours,  whu 
they  are  inoculated  with  cultures  of  the  molds  mentioned  and  turnei 
The  next  morning  they  are  removed  from  the  forms  and  salted  by  rui^ 
bing  salt  on  the  surface.  When  the  curd  is  not  cut,  as  is  the  custou 
in  France,  a  higher  acidity  of  the  milk  is  necessary  (0.40  to  0.45  p* 
cent)  and  a  longer  period  is  allowed  for  draining.  The  next  (is^ 
after  salting  the  cheeses  are  transferred  to  the  first  ripening  roon 
which  must  be  nearly  saturated  with  moistiu^  and  kept  at  a  teiB- 
perature  of  60  to  62°  F.  When  placed  on  boards  the  cheese:^  »^ 
turned  daily.  During  the  second  week  they  are  wrapped  in  tin  f*^ 
or  parchment  paper  and  usually  put  into  small  round  wooden  box<^ 
after  which  they  are  transferred  to  the  second  curing  room,  whif* 
is  kept  at  a  temperature  of  56  to  60°  and  may  have  a  lower  H 
centage  of  moisture  than  the  first  room.  Here  the  cheeses  reman 
for  one  to  two  weeks  longer  before  they  are  in  the  best  condition 
consumption. 

a  This  bulletin  has  also  been  published  recently  as  Bulletin  98  of  the  Bureau 
Animal  Industry  of  this  Department. 
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U.  8.  Department  of  Agricitltxtbe, 

Bureau  of  Biological  Survey, 
Washington,  D.  0.,  May  15,  190':. 

Sir  :  I  have  the  honor  to  transmit  herewith  for  publication  Farmers*  BuUetia 

No.  297,  containing  concise  directions  for  the  destruction  of  rats,  prepared  by 

David  E.  Lantz,  an  assistant  in  this  Bureau.    The  damage  done  by  these  rodents 

both  in  cities  and  in  the  country,  is  enormous,  and  the  calls  for  practical  metboii^ 

of  destroying  them  are  correspondingly  numerous  and  urgent.     It  is  believt^l 

that  by  following  the  directions  here  given  the  numbers  of  this  pest  can  t*^ 

greatly  reduced  and  the  losses  from  them  proportionally  diminished. 

Respectfully, 

C.  Hart  Merriam* 

Chief,  Bioloffical  Surrey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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METHODS  OF  DESTROYING  RATS. 


nrCBODTTCTIOH. 

The  brown  or  Norway  rat  (il/t/«  norvegicus)  is  the  worst  mammal 
pest  in  the  United  States,  the  losses  from  its  depredations  amounting 
to  many  millions  of  dollars  yearly — ^to  more,  indeed,  than  the  losses 
from  all  other  injurious  mammals  combined."  In  addition  to  its 
ilestructive  habits,  this  rat  is  now  known  to  be  an  active  agent  in  dis- 
seminating infectious  diseases,  a  fact  which  renders  measures  for  its 
destruction  doubly  important. 

Introduced  into  America  about  the  year  1775,  the  brown  rat  has 
supplanted  and  nearly  exterminated  its  less  robust  relative,  the  black 
rat,  and  despite  the  incessant  warfare  of  man  has  extended  its  range 
and  steadily  increased  in  numbers.  Its  dominance  is  due  to  its  great 
fecundity  and  its  ability' to  adapt  itself  to  all  sorts  of  conditions.  It 
breeds  three  or  four  times  a  year  and  produces  from  6  to  12,  and  even 
more,  young  at  a  litter.  Young  females  breed  when  only  4  or  5 
months  old.  The  species  is  practically  omniverous,  feeding  upon 
all  kinds  of  animal  and  vegetable  matter.  It  makes  its  home  in  the 
open  field,  the  hedge  row,  and  the  river  bank,  as  well  as  in  stone  walls, 
piers,  and  all  kinds  of  buildings.  It  destroys  grains  when  newly 
planted,  while  growing,  and  in  the  shock,  stack,  mow,  crib,  granary, 
mill,  elevator,  or  ship's  hold,  and  also  in  the  bin  and  feed  trough.  It 
invades  store  and  warehouse  and  destroys  fur,  laces,  silks,  carpets, 
leather  goods,  and  groceries.  It  attacks  fruits,  vegetables,  and  meats 
in  the  markets,  and  destroys  by  pollution  ten  times  as  much  as  it 
actually  eats.  It  carries  disease  germs  from  house  to  house  and 
bubonic  plague  from  city  to  city.  It  causes  disastrous  conflagrations; 
floods  houses  by  gnawing  lead  water  pipes;  ruins  artificial  ponds  and 

o  Several  species  of  rats  are  known  as  "  house  rats."  including  the  black  rat 
{Mus  rattus),  the  roof  rat  {Mus  alexandrmtis) ,  and  the  brown  rat  (Mua  norve- 
fffcus).  Of  these,  the  last  is  the  commonest  and  most  widespread  in  this  coun- 
try. Not  one  of  these  species  is  a  native,  but  all  were  imported  from  the  Old 
%Vorld.  As  their  habits  In  general  are  similar,  the  instructions  given  in  the 
bulletin  apply  alike  to  all. 
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embankments  by  burrowing;  destroys  the  farmers'  P^S^  ^ggs?  ^^ 
young  poultry;  eats  the  eggs  and  young  of  song  and  game  birds; 
and  damages  foundations,  floors,  doors,  and  furnishings  of  dwellings. 

METHODS  OF  DESTBOYINa  BATS. 

A  compilation  of  all  the  methods  of  destroying  rats  practiced  in 
historic  times  would  fill  a  volume.  Unfortunately,  the  greater  num- 
ber of  them  are  worthless  or  impracticable.  Few  have  more  than 
temporary  effect  upon  their  niunbers,  and  even  the  best  of  them  fail 
unless  persistently  applied.  Conditions  vary  so  much  that  no  one 
method  of  dealing  with  this  pest  is  applicable  in  all  cases.  Among 
the  more  important  measures  to  be  recommended  for  actively  com- 
bating the  brown  rat  are :  (1)  Poisons;  (2)  traps;  (3)  ferrets;  (4) 
fumigation,  and  (5)  rat-proof  construction  of  buildings. 

POISONING. 

Barium  Carbonate. — One  of  the  cheapest  and  most  effective  poisons 
for  rats  and  mice  is  barium  carbonate,  or  barytes.  This  mineml  \m 
the  advantage  of  being  without  taste  or  smell;  and,  in  the  small 
quantities  used  in  poisoning  rats  and  mice,  is  harmless  to  larger  ani- 
mals. Its  action  on  rodents  is  slow,  but  reasonably  sure,  and  has  ilw 
further  advantage  that  the  animals  before  dying,  if  exit  be  possible, 
usually  leave  the  premises  in  search  of  water.  Its  employment  in 
houses,  therefore,  is  rarely  followed  by  the  annoying  odor  which 
attends  the  use  of  the  more  virulent  poisons. 

The  poison  may  be  fed  in  the  form  of  a  dough  made  of  one- 
fifth  barytes  and  four-fifths  meal,  but  a  more  convenient  bait  i^ 
ordinary  oatmeal,  with  about  one-eighth  of  its  bulk  of  barytes 
mixed  with  water  into  a  stiff  dough ;  or  the  barytes  may  be  spread 
upon  bread  and  butter  or  moistened  toast.  The  prepared  bait  should 
be  placed  in  rat  runs,  a  small  quantity  at  a  place.  If  a  single  appli- 
cation of  the  poison  fails  to  drive  all  rats  from  the  premises,  it  should 
be  repeated  with  a  change  of  bait. 

Strychnine. — Strychnine  is  a  more  virulent  poison,  but  its  action 
is  so  rapid  that  the  animals  often  die  upon  the  premises,  a  cir- 
cumstance which  prohibits  its  use  in  occupied  dwellings.  Eb*- 
where  strychnine  may  be  employed  with  great  success.  Dry  strych- 
nine crystals  may.  be  inserted  in  small  pieces  of  raw  meat,  Vienm 
sausage,  or  toasted  cheese,  and  these  placed  in  the  rat  runs;  or  oat- 
meal may  be  wet  with  a  strychnine  sirup,  and  small  quantities  laid 
out  in  the  same  way. 

Strychnine  sirup  is  prepared  as  follows :  Dissolve  a  half  ounce  oi 
strychnia  sulphate  in  a  pint  of  boiling  water;  add  a  pint  of  thicd 
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sugar  sirup  and  stir  thorou^ly.  A  smaUer  quantity  of  the  poison  may 
be  prepared  with  a  proportional  quantity  of  water.  In  preparing 
the  bait  it  is  necessary  that  all  the  oatmeal  should  be  moistened  with 
sirup.  Wheat  is  the  most  convenient  alternative  bait.  It  should  be 
soaked  over  night  in  the  strychnine  sirup. 

Other  Poiaona. — ^The  two  poisons  most  commonly  used  for  rats  and 
mice  are  arsenic  and  phosphorus,  nearly  all  commercial  preparations 
containing  one  or  the  other  as  a  basis.  While  experiments  prove  that 
rats  have  great  powers  of  resistance  to  arsenic,  it  may  sometimes  be 
used  advantageously  as  an  alternative  poison.  Preparations  of  phos- 
phoms  sold  by  druggists  are  often  too  weak  to  be  eflfective;  and 
home-made  mixtures,  when  of  sufficient  strength,  are  dangerous,  as 
rats  may  carry  the  baits  into  walls  or  crannies  and  thus  cause  fires. 
For  these  and  other  reasons  the  Biological  Survey  does  not  recom- 
mend preparations  containing  phosphorus. 

Poison  in  the  Poultry  House. — For  poisoning  rats  in  buildings  and 
yards  occupied  by  poultry,  the  following  method  is  recommended: 
Two  wooden  boxes  should  be  used,  one  considerably  larger  than  the 
other,  and  each  having  two  or  more  holes  in  the  sides  large  enough 
to  admit  rats.  The  poisoned  bait  should  be  placed  on  the  bottom 
and  near  the  middle  of  the  larger  box,  and  the  smaller  box  should 
then  be  inverted  over  it.  Rats  thus  have  free  access  to  the  bait,  but 
fowls  are  excluded. 

TBAPFIKO. 

Trapping,  if  persistently  foUowed,  is  one  of  the  most  effective 
methods  of  destroying  rats.  The  improved  modem  traps  with  a 
wire  fall  released  by  a  baited  trigger  and  driven  by  a  coiled  spring 
have  marked  advantages  over  the  old  forms,  and  many  of  them  may 
be  used  at  the  same  time.  These  traps,  sometimes  called  guillotine 
traps,  are  of  many  designs,  but  the  more  simply  constructed  are  to  be 
preferred.  Probably  those  made  entirely  of  metal  are  the  best,  as 
they  are  less  likely  to  absorb  and  retain  odors. 

In  illustration  of  the  effectiveness  of  traps,  it  may  be  related  that 
a  year  or  two  ago  a  large  department  store  in  Washington  expe- 
rienced heavy  losses  of  gloves,  lace  curtains,  and  other  merchandise 
from  rat  depredations.  For  several  months  the  damages  amounted 
to  from  $10  to  $30  nightly.  After  many  unsuccessful  attempts  to 
abate  the  nuisance  the  managers  were  advised  to  try  the  improved 
traps.  As  a  result  136  rats  were  killed  during  the  first  twenty 
nij^hts,  when  the  losses  practically  ceased,  and  the  method  has  been 
continued  in  the  store  ever  since  with  satisfactory  results. 

Guillotine  traps  should  be  baited  with  small  pieces  of  Vienna 
Hausage  (Wienerwurst)  or  bacon.    The  trigger  wire  should  be  bent 
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inward  to  bring  the  bait  into  proper  position  to  permit  tlie  fall  to 
Btrike  the  rat  in  the  neck,  as  shown  in  the  illustration  (Bg.  1). 

Other  excellent  baits  for  rats  are  oatmeal,  toasted  cheese,  toasteti 
bread  (buttered),  and  sunflower  or  pumpkin  seeds.  When  seed. 
grain,  or  meal  is  used  with  a  guillotine  trap,  it  may  be  placed  on  tlit 
trigger  plate,  or  the  trigger  wire  may  be  bent  outward  and  the  bait 
sprinkled  under  it. 

Wire  cage  traps  (French)  also  are  usefid  for  catching  rats,  but  in 
the  long  run  the  kinds  recommended  above  are  mucli  more  effective. 
While  trapping,  all  other  food  should  be  removed  and  the  trap  bail 
should  be  changed  often.  Bats  are  very  suspicious,  and  baits  and 
traps  should  be  handled  as  little  as  possible.     Increased  siicce.'is  mar 


Fig.   I.— Mctliixl  <>r  lialtiiiK  guillotine  lni|i- 

be  secured  both  in  trapping  and  poisoning  if  the  rats  are  fed   ftir  : 
night  or  two  with  the  kinds  of  food  to  be  used  for  bait. 

vsE  OF  :rE&a£Ts  and  doqs. 

A  ferret  is  useful  for  the  purpose  of  driving  rats  out  of  burrow- 
and  other  hiding  placew  so  that  dogs  can  capture  them.  An  QX\y.- 
rienccd  person  with  dogs  and  ferrets  trained  to  work  together  cav 
kill  many  rats  when  they  are  numerous.  But  the  amateur  fern'tr. 
is  likely  to  be  greatly  disappointed. 

In  the  rice  fields  of  the  far  East  the  natives  build  numerous  pili~ 
of  brush  and  rice  straw  and  leave  them  for  several  days  until  maiiy 
rats  have  taken  shelter  in  them.  A  portable  bamboo  inclosure  si-v 
cral  feet  in  height  is  then  set  up  around  each  pile  in  succession  ai<< 


the  straw  and  brush  are  thrown  out  over  the  top  while  dogs  and  men 
kill  the  trapped  rodents.  Large  numbers  are  killed  in  this  way,  and 
the  plan  with  modifications  may  be  utilized  in  America  with  satis- 
factory results.  A  wire  netting  of  fine  mesh  may  be  used  for  the 
enclosure.  The  scheme  is  applicable  at  the  removal  of  grain,  straw, 
or  bay  stacks,  as  well  as  brush  piles. 

FTTMIOATIONr. 

Rats  may  be  destroyed  in  their  burrows  in  the  fields,  and,  still  more 
important,  in  levees  and  rice-field  dikes,  by  the  use  of  carbon  bisul- 
phid.  A  wad  of  cotton  or  other  absorbent  material  is  saturated  with 
the  liquid  and  pushed  into  the  burrow,  the  opening  being  packed  with 
soil  to  prevent  escape  of  the  gas.  All  animals  in  the  burrow  are 
tisphyxiated.  Fumigation  about  buildings  is  not  so  effective,  as  the 
gas  can  not  readily  be  confined. 

KAT-FBOOF  CONSTBTTCTION. 

The  best  way  of  excluding  rats  from  buildings,  whether  in  the 
cii>^  or  country,  is  by  the  use  of  cement  in  construction.  As  the 
advantages  of  this  material  are  coming  to  be  generally  understood, 
its  use  is  rapidly  extending  to  all  kinds  of  building.  Dwellings, 
dairies,  barns,  stables,  chicken  houses,  ice  houses,  bridges,  dams, 
silos,,  tanks,  cisterns,  root-cellars,  hotbeds,  sidewalks,  and  curbs  are 
now  often  made  wholly  of  concrete.  In  constructing  dwelling  houses 
the  additional  cost  of  making  the  foimdations  rat-proof  is  slight  as 
compared  with  the  advantages.  The  cellar  walls  should  have  con- 
crete footings  and  the  walls  themselves  be  laid  in  cement  mortar. 
The  cellar  floor  should  be  of  '^  medium  "  rather  than  "  lean  '"  concrete, 
and  all  water  and  drain  pipes  should  be  surrounded  with  concrete. 
Even  an  old  cellar  may  be  made  rat-proof  at  comparatively  small 
expense.  Rat  holes  may  be  permanently  closed  by  a  mixture  of 
cement,  sand,  and  broken  glass  or  sharp  bits  of  stone. 

Rat-proof  granaries,  corncribs,  and  poultry  houses  may  be  con- 
structed by  a  liberal  use  of  concrete  in  the  foundations  and  floors. 

Rats,  mice,  and  sparrows  may  be  excluded  from  corncribs  by  the 
ii.se  of  either  an  inner  or  an  outer  covering  of  fine-mesh  wire  netting 
sufficiently  heavy  to  resist  the  teeth  of  rats. 

Tlie  common  custom  of  setting  corncribs  upon  posts  with  inverted 
pans  at  the  top  often  fails  because  the  posts  are  not  long  enough  to 
insure  that  the  lower  cracks  of  the  structure  are  beyond  jumping 
reach  of  rats.  The  posts  should  project  at  least  3  feet  above  the 
surface  of  the  ground. 

207 


8 
NilTUBAL  ENEKIES  OF  SATS. 

The  value  of  carnivorous  mammals  and  the  larger  birds  of  prey 
in  destroying  rats  should  be  more  fully  recognized,  especially  by  the 
farmer  and  the  game  preserver.  Chief  among  the  animals  tliat 
are  useful  in  destroying  these  rodents  are  the  fox,  skunk,  and  weasel, 
and  the  larger  species  of  owls  and  hawks.  Rats  destroy  more  poultn' 
and  game,  both  eggs  and  young  chicks,  than  all  the  birds  and  wild 
mammals  named  combined,  yet  some  of  our  most  useful  birds  of  prey 
and  carnivorous  mammals  are  persecuted  almost  to  the  point  of  ex- 
tinction. An  enlightened  public  sentiment  should  cause  the  repeal  of 
all  bounties  on  these  animals  and  afford  protection  to  the  majority 
of  them. 

GONCLXrSIONS. 

By  the  persistent  use  of  traps,  occasional  resort  to  poison,  and  the 
exercise  of  forethought  in  the  construction  of  farm  buildings  so  a-s 
to  minimize  the  opportunities  for  harborage,  farmers  and  others  may 
prevent  the  greater  part  of  the  loss  and  annoyance  they  now  experi- 
ence from  rat  depredations.  The  same  statement  applies  in  great 
measure  to  city  and  village  conditions.  Hence  cooperation  in  the  war- 
fare on  rats  is  particularly  important  and  can  not  be  too  strongly 
urged. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washinffton,  D,  C,  May  6, 1907. 

Sir:  Believing  that  it  constitutes  a  useful  summary  of  data  on  the 
subject,  I  have  the  honor  to  transmit  herewith  and  recommend  for 
publication  as  a  Farmers'  Bulletin  a  report  on  the  uses  of  com  and 
com  products  as  food,  by  Charles  D.  Woods,  director  of  the  Maine 
Agricultural  Experiment  Station,  who  has  long  been  associated 
with  the  Office  of  Experiment  Stations  in  its  cooperative  nutrition 
investigations. 

Studies  of  the  nutritive  value  of  com  and  com  products,  particu- 
larly those  carried  on  at  the  Maine  and  Minnesota  experiment  station^ 
and  at  Teachers'  College,  Columbia  University,  have  formed  at 
important  part  of  the  cooperative  nutrition  investigations  of  thi- 
Office. 

The  special  questions  studied  have  included  the  digestibility  oi 
different  sorts  of  com  bread  and  other  corn-meal  dishes,  the  digesti- 
bility of  hominy,  com  breakfast  foods  and  green  com,  the  relative 
nutritive  value  of  com  meal  ground  in  different  ways,  and  the  culinan 
qualities  and  methods  of  manipulating  old-fashioned  and  moden: 
com  meal  in  order  to  secure  uniform  results.  The  data  sununarize'' 
from  these  investigations,  from  miscellaneous  bulletins  and  repor'- 
of  the  agricultural  experiment  stations,  and  other  sources,  make  i 
plain  that  com  meal  is  one  of  the  most  important  food  cereals  wher 
judged  by  its  composition,  digestibility,  wholesomeness,  palatabilit} 
and  relative  economy  as  a  source  of  nutritive  material. 

Acknowledgment  should  be  made  to  Miss  Helen  W.  Atwater  f<  * 

assistance  in  compiling  and  arranging  the  data  presented. 

Respectfully, 

A.  C.  True, 

Director. 
Hon.  James  Wilson, 

Secretary  of  Agricvliure. 
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CORN  AND  CORN  PRODUCTS  AS  FOOD. 


nrTEOBUCTIOV. 

The  tall  vigorous  cereal  plant  known  as  madze,  or  Indian  com,  is  a 
native  of  the  Western  Hemisphere,  and  has  been  cultivated  throughout 
the  warmer  regions  of  the  Americas  for  twenty  centuries  or  more.     It 
has  been  claimed  often  that  it  is  also  indigenous  to  the  Old  World,  but 
there  is  no  warrant  for  this  belief,  though  it  has  been  grown  in  parts  of 
Europe  in  which  the  climate  is  particularly  favorable  ever  since 
Columbus  brought  the  seed  from  the  West  Indies.     It  has  also  long 
been  grown  by  the  Arabs  of  northern  and  the  Kafirs  of  southern 
Africa,  and  is  a  staple  crop  throughout  vast  regions  of  the  African  con- 
tinent, as  well  as  of  southern  and  central  Asia,  China,  and  Australia. 
To  attain  its  best  development,  com  needs  both  warmth  and  abundant 
sunshine,  and  so  the  cUmate  of  the  northern  regions  of  Europe  is 
unsuited  to  its  cultivation  and  it  is  there  grown  mainly  for  forage,  any 
grain  that  reaches  maturity  being  inferior  in  quaUty  and  Uttle  esteemed 
for  human  food. 

Following  the  potato  famine  of  1847,  an  effort  was  made  to  intro- 
duce Indian  com  into  Ireland,  and  it  has  since  been  considerably  eaten 
there,  principally  in  the  form  of  porridge,  or ''stirabout;"  otherwise 
it  can  hardly  be  ranked  as  an  important  foodstuff  in  Great  Britain, 
except,  perhaps,  in  the  dietaries  of  some  of  the  pubUc  institutions, 
where  it  replaces  more  expensive  cereals.     In  the  Mediterranean  and 
Balkan  regions,  however,  where  conditions  are  more  favorable,  its  easy 
cultivation  and  abundant  yield  have  made  it  one  of  the  principal  food 
crops.     It  has  been  estimated  that  Indian  com,  or  Turkish  com,  as  it 
is  quite  commonly  known  in  Italy,  forms  the  main  food  for  two-thirds 
of  the  rural  population  of  that  coimtry. 

Its  importance  in  America  may  be  gathered  from  its  name. 
Whereas  in  English-speaking  regions  of  Africa  it  is  known  as  mealies, 
and  in  Europe  as  maize,  a  name  said  to  be  derived  from  that  originally 
LLsed  in  the  West  Indies,  in  America  it  has  usurped  the  name  com, 
n*hich  in  Great  Britain  still  refers  to  any  grain  regardless  of  kind. 
riie  fact  that  we  sometimes  modify  this  to  Indian  com  is,  of  course,  a 
recognition  of  its  origin. 

The  prevalent  opinion  is  that  com  was  native  to  Central  America  and 
Mexico,  and  that  it  passed  through  the  same  stages  of  cultivation  and 
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dissemination  which  other  important  food  plants  have  known.  The 
Maya  tribes,  the  relics  of  whose  civilization  are  very  old,  cultivated  corn, 
and  it  appears  as  the  symbol  of  religion  and  prosperity  in  their  art  just 
as  do  other  cereals  in  the  early  art  of  the  Eastern  Hemisphere.  From 
the  Mayas  its  cultivation  spread  throughout  northern  and  western 
South  America,  the  West  Indies,  and  a  great  part  of  North  America,  and 
traces  of  com  have  been  found  in  the  prehistoric  mounds  of  Ohio,  in 
the  cliff  dwellings  of  the  Southwest,  and  in  Peruvian  mummy  pits. 

The  grain  kept  from  decay  and  destruction  by  the  great  dryness  of 
many  of  these  prehistoric  burial  places  differs  little,  if  at  all,  fn>m 
varieties  grown  to-day.  The  stories  often  repeated  of  the  raising  of 
plants  from  such  com,  or  from  the  grain  foimd  in  Egyptian  tombs, 
are  without  foimdation,  as  the  life  of  the  germ  is  not  prolonged  indefi- 
nitely, even  \mder  favorable  conditions,  though  the  chemical  nature 
of  the  grain  may  remain  practically  imchanged. 

By  the  time  European  travelers  penetrated  into  the  New  World, 
com  was  cultivated  by  all  but  the  most  northern  and  western  tribes  of 
North  American  Indians.  When  Cartier  ascended  the  St.  Lawrenrt^ 
he  found  fields  of  it  where  Montreal  stands  to-day.  Hariot,  in  hi< 
accoimt  of  the  Virginia  Colony,  published  in  1588,  writes  of  maize  a? 
follows:  "The  graine  is  about  the  bignesse  of  our  ordinary  EnglUl 
peaze,  and  not  much  different  in  forme  and  shape,  but  of  divers  colourv . 
some  white,  some  red,  some  yellow,  and  some  blew.  All  of  then 
yeelde  a  very  white  sweete  flowre;  being  used  according  to  his  kind 
it  maketh  a  very  goode  bread. " 

The  early  chronicles  of  Virginia  contain  many  descriptions  of  tii* 
cultivation  of  com,  beans,  pumpkins,  and  other  plants  by  the  Indians: 
and  in  very  early  times  in  the  Jamestown  colony  Indian  p^isone^ 
were  forced  to  teach  the  English  settlers  how  to  plant  and  till  tbln 
grain.  An  early  chronicle  of  the  Plymouth  settlement  told  how,  is 
the  dreadful  winter  of  1620-21,  the  colonists  bought  "eight  ho|?^ 
heads  of  come  and  beanes"  from  their  Indian  neighbors,  and  in  t'r  i 
following  spring  learned  from  a  friendly  red  man  ''bothe  ye  manLH 
how  to  set  it  and  after  how  to  dress  and  tend  it.'*  For  a  time  it  k»i 
the  principal  breadstuff  in  the  American  colonies.  Little  by  littl 
however,  as  wheat  and  other  cereals  became  acclimatized  those  sup 
planted  it  among  the  well  to  do,  though  it  has  never  passed  entin  | 
out  of  use  in  any  section  of  the  United  States,  and  in  some  districti 
particularly  in  the  South  and  Southwest,  it  is  still  a  staple  cen  j 
grain. 

According  to  the  census  of  1900,  almost  a  third  of  all  the  land  urnii 
cultivation  in  the  United  States  was  devoted  to  com.  It  was  grori 
on  88.6  per  cent  of  all  the  farms  in  the  coimtry,  and  the  crop  for  1  "^i 
was  valued  at  $828,258,326.    Wheat,  the  next  most  important  cri.«j 

298 


occupied  only  18.1  per  cent  of  the  cultivated  land,  and  was  valued  at 
S369,573,528.     Of  course  these  figures  do  not  represent  the  relative 
importance  of  the  two  grains  as  human  food,  for  while  practically  all 
the  wheat  is  used  in  that  way,  either  at  home  or  in  those  coimtries  to 
which  it  is  exported,  the  greater  part  of  the  com  crop  is  used  for  feed- 
ing stock  or  as  raw  material  in  several  important  manufacturing  indus- 
tries.   A.  better  idea  of  its  importance  as  human  food  may  be  gained 
from  a  recent  compilation  of  American  dietary  studies  made  with 
many  famiUes  in  different  parts  of  the  country.     Among  72  families 
in  comfortable  circumstances  com  preparations  furnished  on  an  aver- 
age 1.6  per  cent  of  the  total  food;  among  161  families,  mostly  foreign- 
ers in  the  congested  districts  of  large  cities,  only  0.3  per  cent;  among 
Tennessee  and  Georgia  mountaineers,  23  per  cent,  and  among  southern 
negroes  32.5  per  cent.     These  figures  refer  only  to  the  meals,  flours, 
and  similar  preparations  made  from  the  ripe  dried  grains. 

While  meal,  hominy,  and  similar  products  are  the  principal  com 
foods,  there  are  a  number  of  others  of  much  importance.  The  unripe 
ears,  especially iDf  certain  sweet  varieties,  are  a  favorite  vegetable  on 
American  tables,  and  pop  com  is  a  typical  American  food  product  of 
which  the  total  amount  consumed  is  very  large.  The  roasted  kernels 
of  ordinary  com  are  sometimes  used  as  a  substitute  for  coffee,  and 
apparently  form  a  part  of  some  of  the  mixtures  commonly  sold  as  cof- 
fee substitutes.  Starch,  glucose,  gluten,  and  oil  are  also  made  from 
com;  and  these  and  other  important  corn  products  will  be  disctissed 
in  later  sections. 

From  an  agricultural  standpoint,  com  is  of  the  utmost  importance, 
and  this  might  be  known,  if  for  no  other  reason,  from  the  fact  that 
there  is,  perhaps,  not  one  of  the  agricultural  experiment  stations,  es- 
tablished in  every  State  and  Territory,  which  has  not  studied  some 
phase  of  the  com  question,  either  methods  of  cultivation,  improve- 
ment of  varieties,  composition,  feeding  value  for  farm  animals,  or 
importance  as  a  food  for  man.     The  State  departments  of  agriculture 
and  like  organizations  have  also  carried  on  much  work  of  a  similar 
nature.     The  importance  of  com  as  an  article  of  diet  has  been  taken 
up  especially  at  the  Maine  and  the  Minnesota  experiment  stations. 
The  Department  of  Agriculture,  and  particularly  the  Bureau  of  Chem- 
istry,^  have  also  been  large  and  important  contributors  to  our  knowl- 
edge of  the  composition  and  uses  of  com  and  com  products. 

As  regards  the  preparation  of  com  for  the  table  the  literature  is  very 
considerable,  almost  every  cookbook  and  journal  of  cookery  contain- 
ing recipes  for  com  dishes,  while  several  such  books  are  devoted 
sxclusively  to  com  and  com  products. 

»  U.  S.  Dept.  Agr.,  Bureau  of  Chemistry  Bui.  13,  pt.  9,  and  Bui.  60;  The  food  value 
4  maiase,  etc.,  in  Report  on  the  Use  of  Maize  (Indian  com)  in  Europe  (U.  S.  Dept. 
igr..  Spec.  Rpt.  1891). 
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700D  VALUE  OF  CO&N. 

The  food  value  of  com  and  ita  products,  as  compared  with  each 
other  and  with  other  food  materials,  of  course  depends  mainly  on  the 
amount  of  nutritive  materials  or  nutrients  which  the  digestive  organs 
can  extract  for  the  use  of  the  body.  Besides  the  water  found  in  all 
food  materials,  even  those  which  are  apparently  perfectly  dry,  thr 
actual  nutrients  are  grouped  in  four  classes:  (1)  Protein  or  nitrog- 
enous material;  (2)  fat;  (3)  carbohydrates,  including  starchK. 
sugars,  and  the  very  indigestible  constituents  known  as  crude  fiber 
or  cellulose;  and  (4)  mineral  matters  or  ash.  The  two  function-^ 
of  the  food  are  to  furnish  material  for  the  building  up  and  repair  of 
body  tissue  and  to  supply  enei^  for  muscular  work  and  body  heat. 
Protein,  fats,  and  carbohydrates  alike  can  yield-  energy,  but  since 
only  pi'otein  can  servo  for  the  necessary  tissue  building,  this  is  usually 
considered  its  main  function  and  the  fats  and  carbohydrates  an 
relied  on  to  furnish  most  of  the  enei^.  All  the  changes  which  corn 
or  other  food  undergoes  in  being  prepared  for  eating  are  int^ndf<l 
mainly  to  add  to  its  palatability  and  get  it  into  a  form  in  which  the 
nutrients  can  be  most  easily  and  completely  utilized  by  the  body. 

STBtTOTUHE  AND  COMPOSITION. 

Although  the  stalk  and  leaves  are  important  cattle  feeds,  only  thf 
kernels  of  com  are  ordinarily  used  for  human  food.     They  grow  ir 
double  rows  along  a  woody  cob,  fror.: 
which  they  are  easily  shelled  when  rijv . 
The  color  of  the  skin  may  be  whit-' 
yellow,  red,  purplish  blue,  or  a  com- 
bination of  these,  according  to  variety 
They  are  all  either  white  or  yellow  in- 
side and  differ  little  on  an  average  sav> 
in  color.     The  kernel  or  seed,  it  mu- 
be  remembered,  is  not  inert,  but  a  liv- 
ing thuig,  which  under  favorable  con<i  - 
tions  will  develop  into  a  new  plant,  ai: 
each  part  of  it  is  made  up  of  cells  i— 
pccially  fitted  for  a  particular  rAle  ':• 
this  process  of  reproduction,     Rouglil; 
speaking,   the   seed   consists   of     thr< 
main  divisions :  The  skin,  the  germ,  ai-  i 
Fio. i.-Diagramm8tic •pction oi  ■  gnin    the  endospcrm  (see  fig,  1).    The  skii . 
ipcrm™'  "  '*'"    ^  * ""'    ''  ^"^"^    which  makes  about  6  per  cent   of  li. 
weight  of  the   seed,  holds  the   whc' 
together  and  protects  the  delicate  interior  parts.     It  is  made  up  prin- 
pally  of  tough  cellulose  or  crude   fiber  with  some  mineral  niattii 


embedded  in  it.     The  germ  is  larger  in  com  than  in  most  cereals,  and 
forms  in  average  com  about  10  per  cent  by  weight  of  the  grain,  whereas 
in  wheat  it  is  only  6  or  7  per  cent.     It  contains  the  embryo  from  which 
the  new  plant  will  develop  under  favorable  conditions.     The  endo- 
sperm constitutes  about  84  per  cent  by  weight  of  the  grain,  and  rop-  ■ 
resents  the  food  which  the  parent  plant  has  stored  for  the  early 
growth  of  the  new  plant.     In  the  germ  and  endosperm,  the  cellulose 
walk  of  the  cells  are  very  much  thinner  than  in  the  skin,  and  sur- 
round a  network  of  nitrogenous  material  called  protoplasm  in  which 
the  life  of  each  cell 
seems  to  reside. 
The  food  materials 
which  the  plant 
has  stored  for  fu- 
ture use  lie  in  the 
meshes  of  this  pro- 
toplasmic network, 
together  with  some 
moisture;     in    the 

germ  much  of  the         [ 

stored   material   is     c-^ 

fat  and  mineral        (^ 

matters.    In  the         C 

outer  layers  of  the    d-'\ 

endosperm  (see  fig.         <■ 

2),  there  are  stored    "'^^j:^:"/^.',"'.";;^; 

grains  of  a  protein 

substance  known  as  aleurone,  and  in  the  inner  portions  are  found 

quantities  of  tiny  starch  grains  with  small  amounts  of  protein  and 

mineral  matter.    Table  1,  taken  from   analyses  made  at  the  New 

Jersey  Agricultural  Experiment  Station,  shows  how  these  constituents 

are  distributed  throughout  the  grain,  the  data  being  expressed  on  a 

water-free  basis. 

Table  1. — Compotition  of  diffrrmt  partiont  of  a  grain  of  com. 


}I  corn:  a.  skin;  I 


>(DonilunML 

ITS 

ortEltial 
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Wkler. 
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Ponioti  0 
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From  these  figures  it  may  be  calculated  that  51  per  cent  of  the  cellu- 
lose of  the  grain  is  found  in  the  skin,  65  per  cent  of  the  fat  and  about 
16  per  cent  of  the  protein  in  the  germ,  90  per  cent  of  the  starch  and  84 
per  cent  of  the  protein  in  the  endosperm. 

Grain  of  any  kind  is  hygroscopic — ^i.  e.,  has  the  power  of  absorbing 
water  from  the  air — ^and  the  amount  of  moisture  in  it  varies  according 
to  the  climate  and  other  conditions  under  which  it  is  grown  and 
stored.  The  proportion  of  nutrients  in  diflferent  varieties  of  the 
same  species  also  differs  considerably,  being  influenced  by  the  sele<v 
tion  of  seed,  the  method  of  cultivation,  the  season,  and  other  factore. 
The  figiu-es  in  the  following  table  were  prepared  from  many  analyses 
and  represent  the  average  composition  of  the  whole  grains  of  com  and 
other  common  American  cereals  as  ordinarily  found  in  the  market. 

Table  2. — Average  composition  of  cereal  grains. 


Khid  of  cereal. 


Indian  com 

Barley 

Bock  wheat. 
Kafir  com . 

Oats 

Rice 

Rye 

Wheat 


Total  carbohy- 

Water. 

Protein. 

Fat. 

drates. 

Starch, 

Crude 

sugar, 
etc. 

fiber. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Percent. 

10.8 

10.0 

4.3 

71.7 

1.7 

10.9 

11.0 

2.3 

09.6 

3.8 

12.6 

10.0 

2.2 

64.5 

8.7 

12.5 

10.9 

2.9 

70.5 

1.9 

11.0 

11.8 

5.0 

69.7 

9.6 

12.0 

8.0 

2.0 

76.0 

1.0 

10.5 

12.2 

1.6 

71.8 

2.1 

10.6 

12.2 

1.7 

71.3 

2.4 

Mineral 
matters. 


▼aloe  per 
poond. 


Percent. 
1.5 
2.5 
2.0 
1.3 
3.0 
1.0 
1.0 
18 


Oaiarits. 

i,»o 
i»7a5 
i,«tt 

1.63D 
1,73) 
1,726 

1,7» 


As  far  as  these  figures  show,  the  average  water  content  of  these 
cereals  is  almost  the  same,  ranging  from  10  to  12  per  cent.  Com 
on  an  average  contains  10  per  cent  protein,  which  is  about  2  per  cent 
less  than  the  average  rye  or  wheat  contains,  but  2  per  cent  more  than 
the  average  rice.  Its  fat  amounts  to  4.3  per  cent,  or  about  the  same 
proportion  as  is  found  in  oats  and  over  twice  as  much  as  in  most  of 
the  other  grains.  In  the  proportion  of  starch  they  contain,  com,  wheat, 
and  rye  are  practically  the  same,  and  surpass  all  the  other  commoQ 
grains  except  rice.  The  cellulose  content  of  com  is  smaller  than 
that  of  any  of  the  other  cereals  except  rice,  and  it  also  contains  a 
comparatively  small  proportion  of  mineral  matters. 

Though  the  proportions  of  the  several  nutrients  in  com  and  other 
common  cereals  are  much  the  same,  the  individual  compounds*  mak- 
ing up  these  groups  differ  considerably.  As  shown  by  extended 
studies  at  the  Connecticut  State  Station,  zein  is  the  typical  prot-eio 

o  For  discussion  of  the  properties  of  com  protcids,  see  Connecticut  State  St».  Kpt? 
1891,  p.  136;  1896,  p.  391.  Data  regarding  fat  arc  summarized  in  Ann.  Rpt.  Obi- 
Dairy  and  Food  Comr.,  21  (1906),  p.  18,  and  of  carbohydrates  in  U.  8.  Dept.  A^ 
Bureau  of  Chemistry  Bui.  13,  pt.  9. 


298 


11 

of  maize,  and  it  differs  in  its  properties  considerably  from  the  gluten 
of  wheat  or  the  proteids  of  other  cereal  grains.  The  fat  of  com  has 
a  different  chemical  composition  from  that  of  wheat  or  other  grains, 
and  the  ash  also  is  characteristic. 

There  is  known  to  be  some  variation  in  the  number  and  kind  of 
starches,  sugars,  cellulose,  and  other  bodies  included  under  the  head- 
ing "Carbohydrates,"  which  occur  in  com  and  other  cereals,  but  it  is 
generally  believed  that  the  bodies  like  starch  which  occur  in  the  dif- 
ferent plants  have  the  same  percentage  composition.  In  size,  appear- 
ance, the  distribution  of  the  concentric  layers  making  up  the  granule, 
the  readiness  with  which  the  starch  absorbs  water  and  is  acted  upon 
by  ferments,  and  in  other  properties,  starch  grains  occurring  in  differ- 
ent cereals  exhibit  considerable  variations.  The  starch  granules  of 
com  resemble  those  of  oats  somewhat  in  appearance,  but  are  larger. 

Fat,  when  burned  in  the  body,  gives  off  2.25  times  as  much  heat 
as  carbohydrates  and  protein,  and  com,  which  contains  relatively 
large  proportions  of  both  fat  and  carbohydrates,  has  a  comparatively 
high  fuel  or  energy  value.  The  points  in  which  the  chemical  composi- 
tion of  com  is  superior  to  the  other  common  cereals,  then,  are  its  rich- 
ness in  fat  and  starch  and  its  small  content  of  crude  fiber.  Its  deficien- 
cies lie  in  the  small  quantities  of  protein  and  mineral  matters.  The 
quality  of  its  protein  is  less  desirable  for  bread  making  than  that  of 
wheat  and  rye,  as  will  be  discussed  later  (see  p.  17). 

MILLING. 

Occasionally  whole  grains  of  com  are  used  for  human  food^  as  in 
parched  com,  pop  com,  etc.,  but  as  a  rule  it  is  found  preferable  to  ' 
break  them  up  more  or  less  before  cooking.  The  Indians  ground  corn 
between  two  flat  stones  or  pounded  it,  sometimes  parching  it  before- 
hand. Another  simple  method,  employed  by  the  pioneer  settlers, 
was  to  grate  the  newly  ripened  ears  on  a  coarse  grater,  and  many 
persons  still  maintain  that  in  this  way  the  best  flavor  of  the  grain  is 
obtained. 

Before  the  development  of  railways  and  elaborate  milling  machin- 
ery each  commimity  had  its  mill,  usually  by  a  stream,  and  here 
all  the  grain  of  the  neighborhood  was  ground.  The  com  was  simply 
crushed  between  the  grooved  millstones  to  the  desired  fineness.  If 
the  meal  was  intended  for  human  food,  the  coarse  particles  of  skin 
or  bran  were  usually  bolted  out,  though  this  was  often  done  at  home 
instead  of  at  the  mill.  Nowadays  cereals  of  all  sorts  are  shipped  from 
many  districts  to  central  miUs  in  which  complicated  machinery  grinds 
the  grain  much  more  carefully  than  was  possible  fifty  years  ago,  and 
although  the  milling  of  com  is  not  as  elaborate  as  that  of  wheat,  it  is 
no  longer  a  simple  process  of  crushing.     To  begin  with,  the  grain  is 
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usually  kiln  dried   (see  p.  28),  a  process  which  hinders  decay  by 
lessening  the  vitality  of  molds  and  decay-producing  bacteria,  if  they 
are  present,  and  by  driving  oflF  the  water,  without  which  such  minute 
forms  of  life  can  not  grow.     Drying  the  grain  also  makes  the  stdn 
separate  more  readily  from  the  grain,  and  its  removal  before  grinding 
is  an  advantage,  since  the  skin  consists  largely  of  indigestible  cellulose, 
which  renders  the  meal  coarse  and  rough  without  adding  much  to  the 
food  value.     The  germ  lowers  the  keeping  quality  of  the  meal  because 
its  abundant  fat  easily  becomes  rancid,  and  now  it  is  usually  removed 
before  the  grain  is  ground.     A  machine  known  as  the '  'degerminator*' 
loosens  both  skin  and  germ,  which  are  then  easily  bolted  out^  and  the 
remaining  endosperm  is  ground  alone  and  bolted  and  purified  by 
means  of  air  currents.     The  offal  removed  consists  of  the  hull,  germy 
floury  particles,  and  some  of  the  flinty  portion  of  the  com,  and  con- 
stitutes 30  to  35  per  cent  of  the  entire  weight  of  the  grain.     Meal 
from  such  degerminated  grain  is  commonly  called  '^  granulated  com 
meal"  and  has  almost  replaced  the  old-fashioned  kind  for  human 
food  in  the  North,  although  the  latter  is  still  very  popular  in  the 
Southern  States.     Both  kinds  are  made  in  varying  degrees  of  fineness. 
Very  finely  ground  and  bolted  com  meal  is  known  as  com  flour,  and 
is  made  from  both  yellow  and  white  com. 

While  meal  is  the  form  in  which  com  is  best  used  for  bread  making, 
the  less  finely  ground  products,  such  as  hominy  and  samp,  are  often 
preferred  for  porridge.  The  use  of  these  terms  is  very  uncertain  and 
confusing.  In  colonial  days  in  New  England,  samp  designated  the 
kernels  of  freshly  harvested  com,  but  this  use  has  now  disappeared. 
In  some  parts  of  the  country,  the  kernels  which  have  been  simply 
crushed  sufficiently  to  loosen  the  hulls  are  known  as  samp,  and 
those  which  have  been  crushed  into  bits  not  much  larger  than  mustard 
seeds  are  called  hominy,  but  in  other  sections  the  names  are  exactly 
reversed,  while  in  many  regions  all  such  com  preparations  are  called 
hominy.  The  germ  and  skin  are  now  usually  removed  in  preparing 
these  products,  and  their  chemical  composition  is  not,  therefore,  the 
same  as  that  of  the  original  grain.  How  this  varies  may  be  seen 
from  Table  3,  which  gives  analyses  of  com  prepared  in  different  ^ways. 
The  com  meals,  both  bolted  and  unbolted,  were  simply  crushed. 
while  the  granular  meals,  hominy  and  samp,  were  ''degerminated" 
before  grinding. 
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Table  3. — Average  coTnposition  of  corn  products  and  wheat  flour. 


Kind  of  material. 


Water. 


Protein. 


Carbohydrates. 


Fat. 


1  Starch, 
I    sugar, 
I      etc. 


Crude 
fiber. 


Com,  whole  grain,  average 

Com  with  low  protein  content. 
Corn  with  high  protein  content. 

Cora,  whit© 

Cora,  yellow 

8wet)t  cora  (matured) 

Top  eora 

Hominy,  fine 

Samp,  coarse 

Cora  meal(  whole  grain  ground) , 

unbolted 

Cora  meal(whoi6grain  ground), 

bolted 

Corn  meal,  granulated 

Cora  floor.  1.  e.,  finely  ground 

and  iKJited  corn 

Corn  starch 

Liquid  glocose  (for  table  use) . 

Cora  oil. 

Wheat  flour 


12  0 

12.0 
12.5 

12  6 


Per  cent. 

Per  cent. 

las 

lao 

ia5 

ao 

las 

12  9 

1L4 

las 

11.9 

la? 

&8 

1L6 

la? 

1L2 

11.0 

9.4 

las 

&3 

a? 

&9 
9.2 

7.1 


ltt.0  ,, 


11.4 


Per  cent. 
4.3 
3.8 
44 
5.0 
48 

ai 

5u2 
.7 
.5 


Per  cent. '  Per  cent. 


47 

49 
L9 

1.3 


I 


loao 

1.3 


71.7 
7^5 
7a8 

68.8 

6&9  ; 

6&8 

69.6  ! 

7a  2  I 

79.4 
71.1 


72.0 
74  4 

77.5 
900 
83.6 


1.7 


25 
22 
28 
1.8 
.4 
.7 

22 

L2 
1.0 

.9 


75.5 


.1 


Mineral        F"®^ 

matteM  1  value  P«?r 
matters.     ^^^^^ 


Per  cent. 
1.5 
L2 
1.4 
1.6 
L5 
1.9 
L5 
.3 
.3 


Calories. 
1.795 
1,685 
1,695 
1,690 
1,690 
1,750 
1,710 
1,810 
1,770 


1.3 

LO  I 

LO  j 

.6, 

.5 

.6" 


1.850 

1.765 
1,770 

1,645 
1,675 
1,120 
4.040 
1.770 


The  values  given  in  the  table  for  com  of  low  and  of  high  protein 
content  show^  that  there  may  be  a  considerable  range  in  the  pro- 
portions of  the  different  nutrients  present.  Such  variations  are 
duo  to  cultural  varieties,  to  methods  of  cultivation,  seed  selection, 
and  other  similar  factors,  and  are  noted  in  com  of  all  types.  The 
influence  of  different  factors  on  the  protein  content  has  been  studied 
at  the  Illinois,  Minnesota,  Kansas,  and  other  agricultural  experi- 
ment stations  with  the  object  of  breeding  varieties  of  com  which 
are  especially  rich  in  nitrogenous  constituents,  and  this  work  has 
been  attended  with  considerable  success. 

As  the  average  figures  show  there  is  no  appreciable  difference  in 

the   composition  of  white  and  yellow  com,  the  variations  which 

have  been  noted  being  smaller  than  are  found  in  different  analyses 

of  either  sort.     When  samples  of  the  same  grain  are  compared, 

whole  com   and   the  unbolted  meal  made  from  it  have  the  same 

composition,  as  the  process  of  grinding  neither  takes  from  nor  adds 

to    the  nutritive  material  present.     The  small  variations  between 

the  whole  com  and  unbolted  meal  shown  in  the  table  are  due  to  the 

fact  that  the  figures  are  the  average  of  many  analyses  of  different 

samples.     When  the   com   meal  is  bolted,  about  one-eighth  of  the 

original  grain  is  removed,   this  material  consisting  chiefly  of  the 

cellulose  of    the  skin.     The  removal   of    this    material   of  course 

increases  the  proportion  of  the  other  materials  present,  and  in  this 

way  it  may  be  seen  that  the  bolted  com  meal  is  richer  than  the 

unbolted  in  nutrients  other  than  crude  fiber.     Hominy,  samp,  and 

^rranulated  com   meals  resemble  each  other  in   composition,  such 

difTerences  as  those  indicated  in  the  table  being  no  greater  than 
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might  be  expected  in  a  number  of  individual  samples  of  either  food 
material.  In  the  manufacture  of  these  com  products,  the  skin  and 
germ  have  been  removed  and  with  them  most  of  the  crude  fiber 
and  considerable  of  the  fat'  and  mineral  matter  of  the  original  grain. 
It  might  seem  that  in  thus  removing  the  fat  and  ash  the  food  value 
would  be  decreased.  This  is  only  true  in  a  measure,  for  it  must  be 
remembered  that  the  proportion  of  carbohydrates,  which  are  valu- 
able nutrients  and  have  the  same  functions  as  fat  in  nutrition,  is 
increased.  If  a  person  lived  exclusively  on  com  meal,  the  loss  of 
the  mineral  matters  might  be  serious,  for  a  certain  amount  is  neces- 
sary for  the  proper  nourishment  of  the  body.  However,  there  is 
every  reason  to  believe  that  the  ordinary  mixed  diet  c-ontains  a 
sufficient  amount  of  the  different  ash  constituents. 

From  the  manufacturer's  standpoint  the  removal  of  the  germ  does 
not  represent  a  loss,  as  it  is  used  for  the  manufacture  of  gluten  feeds— 
so  important  for  live  stock — and  com  oil,  which  has  many  industrial 
uses  and  is  utilized  to  some  extent  as  a  salad  oil  and  as  a  culinary  fat. 
Cooking  tests  made  in  the  home  economics  department  of  the  Ohio 
State  University  showed  that  products  in  which  com  oil  was  used 
as  part  of  the  shortening  were  of  excellent  quality,  flavor,  and  appear^ 
ance.  Culinary  fats  are  on  the  market  which  are  claimed  to  be  corn 
products,  and  studies  carried  on  at  the  Connecticut  State  Experiment 
Station  show  that  they  contain  com  oil  as  their  characteristic  constit- 
uent, the  oil  being  stiffened  with  a  harder  fat. 

The  fine  com  flour  sometimes  seen  in  American  markets  is  granu- 
lated com  meal  groimd  to  the  finest  powder.  What  is  called  com  flour 
in  England  is  known  in  the  United  States  as  cornstarch,  and  is  the 
practically  pure  starch  separated  from  the  endosperm  by  special  proc- 
esses. It  is  commonly  used  for  thickening  puddings,  sauces,  etc.. 
and  in  other  ways,  and  has  practically  replaced  arrowroot  and  the  fine* 
grained  tropical  starches  in  invalid  cookery. 

The  liquid  glucose  known  as  confectioners'  glucose,  or  sometimes* 
as  mixing  glucose,  is  a  thick  colorless  liquid  when  well  made,  and  b 
prepared  in  large  quantities  by  inverting  cornstarch,  usually  b) 
boiling  it  with  dilute  hydrochloric  acid  and  refining  and  evaporating 
the  product.  The  liquid  glucose  sold  for  table  purposes  is  ohrh 
flavored  with  caramel  or  other  materials  and  frequently  oontaia^ 
added  cane  sugar. 

Starch  sugar  or  solid  glucose  is  made  in  much  the  same  way  as  tht 
liquid  product  except  that  the  treatment  with  acid  is  continued  unu 
practically  all  the  starch  is  inverted.  Although  the  liquid  glucose  biic 
the  starch  sugar  are  not  as  sweet  as  cane  sirup  and  cane  sugar,  they  an 
considered  to  be  perfectly  wholesome,  when  well  made,  and  of  definite 
food  value. 
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These  glucose  products  made  from  com  are  much  used  in  the  manu- 
facture of  certain  forms  of  confectionery,  being  better  adapted  for  cer- 
tain kinds  than  cane  sugar  as  they  do  not  so  readily  harden  and  crys- 
tallize. The  manufacture  find  use  of  liquid  glucose  and  starch  sugar 
have  been  spoken  of  in  earlier  publications  of  the  Department.^ 

As  is  shown  by  the  figures  in  Table  3,  wheat  flour  of  average  com- 
position is  richer  in  protein  than  old-fashioned  com  meal  and  contains 
about  the  same  proportion  of  starch  and  less  fat,  crude  fiber,  and  ash. 
In  composition  granulated  corn  meal  differs  from  wheat  fiour  mainly 
in  containing  less  protein  and  more  starch.  Generally  speaking,  it 
will  be  seen  that  com  products  compare  favorably  as  regards  nutritive 
value  with  such  a  standard  food  product  as  wheat  flour. 

COOKIKO. 

Cooking  cereals  improves  them  in  many  ways.  If  bacteria  or 
molds  have  found  their  way  accidentally  into  the  raw  grain  they  are 
destroyed  or  rendered  harmless  by  the  action  of  heat.  Although  they 
knew  nothing  of  micro-organisms,  the  American  Indians  and  many 
other  primitive  people  usually  parched  their  grain  before  storing  it, 
and  in  thi^  way  sterilized  it  as  satisfactorily  for  their  purposes  as  do 
modem  millers  by  kiln  drying.  Cooking  develops  palatable  flavors  in 
foods.  In  the  case  of  cereals  and  other  foods  rich  in  carbohydrates, 
the  flavors  are  doubtless  due  in  large  part  to  the  browning  or  carameli- 
zation  of  these  constituents.  Cooking  also  changes  the  mechanical 
condition  of  grain  foods  so  that  they  may  be  more  conveniently  eaten 
and  more  readily  acted  upon  by  the  digestive  juices. 

Parching  is  one  of  the  simplest  methods  of  cooking  grains,  and  also 
doubtless  the  method  first  adopted  by  primitive  man.  Simple  parched 
com,  it  is  said,  is  still  eaten  in  central  Asia  and  is  regarded  as  a  very 
convenient  form  of  food  for  travelers  in  that  part  of  the  world. 

Some  of  the  desirable  changes  which  heat  produces  in  grain  are  most 
satisfactorily  brought  about  when  water  is  present,  and  from  time 
immemorial  it  has  been  customary  to  mix  grain  with  water  or  milk 
when  preparing  it  for  human  food.  The  indigestible  fiber  of  the  cell 
walls  breaks  down  under  the  combined  action  of  moisture  and  heat, 
and  8o  the  real  nutritive  materials  of  the  grain  are  more  accessible  to 
the  action  of  the  digestive  jmces  than  would  otherwise  be  the  case,  for 
mastication,  even  if  long  continued,  does  not  break  down  the  cell  walls 
of  raw  grain  as  easily  or  completely  as  is  the  case  after  cooking.  Under 
the  action  of  the  moist  heat  the  starch  grains  expand  or  swell  and 
become  soft  and  more  porous,  while  a  greater  or  smaller  proportion  of 
the  starch  may  undergo  what  is  known  to  the  chentiists  as  hydrolysis 

oU.  8.  Dept.  Agr.  Yearbook,  1905,  p.  241;  Farmera'  Bui.  93. 
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and  be  transformed  from  a  substance  insoluble  in  water  to  others 
which  are  readily  dissolved.  When  there  is  no  water  present,  as  m 
parching,  or  when  the  water  is  very  largely  removed,  as  in  baking  or 
roasting,  the  starch  tends  to  turn  brown  in  color  and  acquires  a  pleas- 
ant toasted  taste.  In  this  process  dextrin  is  formed,  and  as  a  whole 
these  changes  are  akin  to  those  noted  in  the  caramelization  of  sugar. 

Little  is  known  regarding  the  changes  which  take  place  in  the  pro- 
tein and  fat  during  the  cooking  of  com,  but  they  are  doubtless  much 
the  same  as  with  other  foods,  protein  being  coagulated  by  heat  and 
fat  broken  down  to  some  extent  into  simpler  bodies  if  the  heat  is 
intense  or  long  continued.  The  amoimt  of  water  which  com  meal  and 
other  com  products  require  in  cooking  varies  considerably,  the  fine 
meal,  for  instance,  absorbing  less  water  than  the  coarse. 

The  proportion  of  water  in  a  cooked  dish  is  obviously  determined 
by  the  amount  of  liquid  originally  present  or  added  in  preparation  and 
the  amoimt  evaporated  by  the  heat  of  cooking.  Catherine  A.  Wil- 
liams "*  studied  the  amount  of  water  absorbed  by  a  number  of  cereal 
foods  and  foimd  that  100  grams  of  hominy  sprinkled  into  boiling 
water,  cooked  until  soft,  and  then  drained,  weighed  623  grams,  or  in 
other  words  had  absorbed  523  grams  of  water.  The  original  material 
contained  13  per  cent  water  and  the  cooked  87  per  cent.  When  10(1 
grams  of  a  cornstarch  preparation  was  cooked  with  water  618  grams 
of  thick  porridge  or  blanc-mange  was  obtained  with  a  water  content  of 
87  per  cent  as  compared  with  13  per  cent  in  the  original  material  used. 

Com  meal  is  cooked  in  a  great  variety  of  ways,  but  most  of  the 
dishes  fall  under  two  general  heads,  namely,  bread  prepared  by  bak- 
ing, and  porridge  or  puddings  made  by  boiling.  In  the  case  of  th<' 
ready-to-eat  com  breakfast  foods  the  cooking  has  been  done  at  the 
factory;  the  preparation  at  the  factory  usually  consists  in  rolling 
or  flaking  and  sometimes  parching  and  flavoring  the  thoroughly 
steamed  or  boiled  and  softened  grain. 

The  composition  of  com  breads  and  com  porridge  and  other  cookec 
com  products  is  shown  in  Table  4  in  comparison  with  imcooked  con. 
meal  and  wheat  bread.  The  flavor,  food  value,  and  other  character- 
istics of  the  com  foods  are  taken  up  in  the  sections  which  foUovr  tbf 
table. 


oJour.  Amer.  Chem.  See.,  29  (1907),  p.  574. 
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Tablb  4. — CompQ9ition  ofeoohed  com  preparati(m9f  com  meal^  oTid  wheal  bread. 


Kind  of  material. 


Hominy,  boiled 

Ho(>ieftke 

Johnnycake 

Boston  brown  bread 

Corn  breakfast  foods,  flaked, 

(partiatl5r  cooked  at  factory) . 
Corn  breakfast  foods,  flaked 

and  parcbed  (ready  to  eat) . . . 

Indian  pudding 

Cornstarch  blanc-mange  (made 

with  cornstarch  and  water). . 

Parched  com.  ^ 

I*oppod  com 

Hiufedcom 

Granulated  com  meal 

Wheat  bread. 


Water. 

Protein. 

PereetU. 

Percent, 

79.3 

22 

528 

40 

29.4 

7.8 

43.9 

as 

las 

9l6 

7.3 

UXl 

6a7 

5.5 

87.3 

20 

5.2 

11.5 

4.3 

ia7 

74.1 

23 

12  5 

9.2 

35.3 

a2 

Carbohydrates. 


Fat. 


Starch, 

sugar, 

etc. 


Per  cent.  Per  cent.  Per  cent. 


a2 

.6  I 
2  2 
21  I 

LI  I 

1.8  I 
4.8 

ail 

5.0 
.9, 
1.9 
L3  I 


17.8 

4ao 

57.6 
45.7 

77.9 

77.2 
27.5 


a2 

.2 
.1 

.4 

1.2 


9.5 

72  3 
77.3  I 

222 
74  4 
-«26 


1.4 

1.0 
.5 


Mineral 
matters. 


Per  cent. 
0.5 
24 
29 
1.9 


24 

1.5 

.2 
26 
1.3 

.5 
1.0 
1.1 


Fuel 
value 

per 
poand. 


Calories. 

380 

885 

1,385 

1,110 

1,680 

1,735 
815 

230 
1,915 
1,880 

400 
1,655 
1»205 


As  has  been  stated ,  granulated  com  meal  and  ordinary  wheat  flour 

are  not  very  different  in  chemical  composition^  and  the  com  is  often 

cheaper  in  price;  nevertheless,  wheat  ranks  far  ahead  of  com  as  a 

breadstuff,  perhaps  the  most  important  reason  for  this  being  that 

wheat  yields  a  lighter  and  more  porous  loaf  with  yeast  or  other 

leayening  agent.     This  is  due  to  the  character  of  its  protein,  which 

consists  largely  of  a  substance  known  as  ghiten,  so  elastic  in  its  nature 

that  it  stretches  the  dough,  into  little  pockets  as  the  gases  from  the 

yeast  expand  within  it.     The  heat  of  cooking  hardens  the  gluten  and 

so  the  finished  loaf  retains  its  porous  structure.     The  only  cereal  which 

compares  with  wheat  in  the  elastic  and  tenacious  qualities  of  its 

nitrogenous  constituents  is  rye.     Com  contains  no  such  gluten,  and 

even  when  mixed  ¥rith  equal  amounts  of  rye  or  wheat  flour  and  raised 

with  yeast,  as  in  the  old-fashioned  '^rye  and  Indian''  bread,  it  does 

not  give  anything  like  as  porous  a  loaf  as  either  wheat  or  rye  alone. 

For  the  most  part,  therefore,  com  breads  are  of  the  imleavened  or 

flat   bread  type  and  are  granular  rather  than  porous.     They  are 

usually  baked  in  thin  loaves  or  cakes,  and  so  the  lack  of  gluten  is  less 

important.     They  do  not  keep  as  fresh  as  yeast-raised  breads  and 

should  be  eaten  soon  after  baking.     The  simplest  kind  of  com  bread 

is   that  in  which  the  meal  is  mixed  with  water  or  milk  and  baked. 

Such  were  the  cakes  which  the  American  Indians  baked  in  the  ashes 

of  their  camp  fires  or  on  a  heated  stone;  such  are  the  tortillas  of 

Spanish  America  and  the  hoecakes  of  our  Southern  States  (which 

get  their  name  from  the  fact  that  the  cake  is  sometimes  baked  on  the 

blade  of  a  hoe  held  over  the  coals),  and  the  ash  cakes  or  corndodgers, 

%vhich,  wrapped  in  a  cabbage  leaf,  are  baked  in  the  hot  ashes  of  the 

fireplace.    Johnnycake  and  com  bread,  popular  in  New  England  and 

other  parts  of  the  country,  used  to  be  prepared  in  much  the  same  way, 
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and  were  baked  on  a  board  before  the  fire  and  in  later  times  in  the 
oven;  but  nowadays  they  are  usually  made  with  part  com  meal  and 
part  wheat  flour  and  slightly  raised  by  the  addition  of  baking  powder, 
eggs,  etc.  Other  com  breads  and  cakes  are  made  by  mixing  eggs, 
sugar,  sour  milk  and  baking  soda,  butter,  lard,  or  other  materials 
with  the  meal.  Sometimes  white  and  sometimes  yellow  meal  is  used 
in  these  preparations,  each  sort  having  its  advocates  who  maintain 
that  it  is  much  superior  to  the  other.  As  a  matter  of  fact,  analysis 
has  shown  that  there  is  no  constant  difference  in  the  composition 
of  the  two  sorts  of  meal,  and  it  seems  equally  certain  that  there  is  no 
uniform  difference  in  flavor  or  cooking  quality. 

The  famous  Boston  brown  bread  Vas  originally  a  mixture  of  rye 
and  Indian  meal  sweetened  with  molasses  and  lightened  a  little  by 
the  gases  evolved  by  mi5dng  sour  milk  and  soda.  It  was  made  into 
large,  thick  loaves,  which  required  long,  slow  cooking,  such  as  was  best 
obtained  in  the  old-fashioned  brick  ovens.  The  weight  of  the  loaves 
was  fixed  by  law  in  Massachusetts  in  colonial  times,  and  bakers  were 
required  to  stamp  their  initials  on  the  bread.  Nowadays  Boston 
brown  bread  is  usually  made  with  com  meal,  rye,  and  whole-wheat 
flour,  and  is  cooked  by  steam  in  small  loaves  in  tightly  covered  tins. 
Combined  with  beans  it  has  long  been  the  orthodox  Saturday-night 
supper  or  Sunday  breakfast  in  many  parts  of  New  England.  Such 
brown  bread  canned  in  small  tins  is  a  common  commercial  product. 
It  is  probably  made  like  any  other  ^* Boston  brown  bread''  except 
that  it  is  cooked  and  sterilized  in  the  sealed  cans. 

A  sweet  cake  something  like  gingerbread  is  sometimes  made  b} 
mixing  molasses  and  spice  into  a  johnny  cake  batter,  and  is  an  old- 
fashioned  favorite  in  many  homes.  Projaca  is  a  Servian  com  breaJ 
in  which  eggs  and  cheese  are  mixed  with  maize  meal,  the  dough 
covered  with  leaves  and  baked  either  in  pans  or  in  the  ashes,  some- 
what like  the  ash  cakes  of  our  Southern  States. 

In  Italy  a  considerable  effort  has  been  made  to  substitute  maizi^ 
wholly  or  in  part  for  the  more  expensive  wheat  in  making  macaroni 
and  other  similar  pastes.  These  foods,  it  should  be  rememberiML 
which  are  used  in  the  United  States  as  an  occasional  substitute  fo: 
vegetables  and  in  similar  ways,  in  Italy  are  eaten  in  large  quantitii^ 
as  a  staple  food  by  all  classes  and  often  form  the  main  if  not  tli«' 
whole  of  a  poor  man's  meal.  Their  advantage  over  flour,  asid*' 
from  their  compactness,  is  that  they  are  less  liable  to  become  moldv 
or  to  be  attacked  by  insect  enemies  and  may  be  easily  and  quickie 
prepared  for  the  table  with  only  the  simplest  cooking  convenienr^^r- 
While  wheat  is  much  better  adapted  to  making  these  pastes,  owiiii: 
to  its  tenacious  gluten,  such  goods  made  of  mixtures  of  wheat  an^ 
maize  or  of  maize  alone  are  by  no  means  unpalatable.     Their  iis«. 
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however,  is  certainly  not  common,  and  their  manufacture,  which 
attracted  considerable  attention  in  Italy  not  long  ago,  seems  never 
to  have  assumed  much  commercial  importance. 

Practical  cooks  differ  in  opinion  regarding  the  relative  values  of 
the  old-fashioned  bolted  and  the  new  granulated  com  meals  in  bread 
making.  There  is  certainly  a  difference  in  flavor,  due  to  the  removal 
of  the  germ  in  grinding  the  granulated  meals,  but  whether  the  dis- 
tinctive flavor  thus  acquired  is  an  improvement  or  not  is  largely  a 
matter  of  individual  opinion,  and  undoubtedly  a  person  usually  likes 
the  sort  to  which  he  has  been  accustomed. 

As  to  the  texture  of  bread,  the  difficulty  experienced  with  the 
newer  types  of  meals  often  arises  from  the  fact  that  recipes  intended 
for  the  old-fashioned  sorts  are  used  without  modification.     Because 
they  contain  less  fat  the  granulated  meals  require  more  shortening 
material   than  those  which  include  the  germ.     They  also  absorb 
water  less  readily  than  the  old-fashioned  sorts,  and  for  this  reason 
some  cooks  prefer  to  scald  the  granulated  meal  before  mixing  it 
with  the  other  ingredients.     An  extended  series  of  tests  carried  on 
at  Teachers'  College,  New  York,  as  a  part  of  the  nutrition  investiga- 
tions of  the  Office  of  Experiment  Stations,  has  shown  that,  when 
properly  manipulated,  bread  from  granulated  com  meal  is  fully  as 
light  as  that  made  from  plain  bolted  meal,  and  that  imder  such 
conditions  the  difference  in  texture  and  quality  of  the  breads  and 
other  products  from  the  two  types-  of  n^eal  are  not  particularly 
marked. 

The  early  colonial  records  tell  us  that  the  Indians  poimded  com, 
often  previously  parched,  to  a  coarse  meal  and  made  a  sort  of  mush 
from  it.  Sometimes  nuts,  berries,  beans,  pumpkins,  etc.,  formed  part 
of  the  dish,  while  sometimes  meat  or  fish  were  used  much  as  the 
Scotch  mix  meat  with  oatmeal  in  their  meat  brose.  It  is  not  sur- 
prising that  the  colonists  took  kindly  to  corn-meal  porridge,  as  it 
was  similar  to  the  dishes  made  from  other  cereals  which  they  had 
known  at  home. 

**  Hasty  pudding,"  or  corn-meal  mush,  which  may  be  made  with 
cither  milk  or  water,  is  a  dish  which  can  be  quickly  cooked,  as  its 
name  implies,  though  long  slow  cooking  is  generally  conceded  to  yield 
a  better  dish.  Good  cooks  always  insist  that  the  water  must  be 
vigorously  boiling  and  that  the  meal  must  be  slowly  stirred  in,  a 
little  at  a  time,  in  order  that  the  mush  may  be  smooth  and  of  the 
proper  consistency.  Hominy  and  samp,  which  are  much  coarser 
than  meal,  require  longer  cooking,  and  for  this  reason  are  often  con- 
sidered less  convenient  than  other  similar  cereals.  The  very  coarse 
h<»iiiiny  is  not  an  economical  dish  where  cooking  is  done  on  a  gas 
stove  and  fire  must  be  kept  especially  for  it,  but  in  households  where 
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the  range  is  hot  all  day  a  dish  of  it  in  a  double  boiler  at  the  back 
of  the  stove  will  almost  cook  itself.     Sufficient  water  is  important 
in  cooking  hominy  and  samp,  as  the  grain,  if  not  constantly  covered 
with  water,  becomes  rather  hard  and  dry.     On  the  other  hand,  too 
much  water  makes  the  dish  gummy  and  unattractive.     To  be  properly 
cooked  each  grain  of  hominy,  though  soft,  should  retain  its  distinct 
form,  as  is  the  case  ^dth  well-cooked  rice.     Old-fashioned  meal  and 
hominy  made  from  com  which  includes  the  germ  have  a  more  dU- 
tinctive  flavor  than  the  products  made  from  degerminated  grain,  and 
for  this  reason  they  are  often  preferred  for  porridge  making,  though 
the  use  of  one  sort  or  the  other  is,  of  course,  entirely  a  matter  of 
taste.     A  New  England  cookbook  of  one  hundred  years  ago  ^ve^ 
the  following  advice:   ''For  Sunday  nloming  in  winter  fry  the  hast) 
pudding  that  was  left  over  from  Saturday  night's  supper.     Eat  it 
with  West  India  molasses  or  Muscovado  sugar.**     Fried  mush  and 
fried   hominy   are  still  favorite    breakfast  dishes.     They  are    albo 
sometimes  served  with  meat  in  the  place  of  vegetables,  as  is  ak^o 
plain  boiled  hominy. 

Corn-meal  mush  is  so  much  used  under  the  name  of  polenta  in 
many  parts  of  Italy  that  it  may  almost  be  called  the  national  dish. 
Polenta  is  made  much  like  hasty  pudding,  except  that  some  grateil 
cheese  or  lard  or  other  fat  is  commonly  one  of  its  ingredients.  With 
poorer  people  polenta  often  constitutes  the  bulk  of  the  daily  fare, 
while  in  more  well-to-dc}  families  it  is  an  accompaniment  of  meat 
dishes  and  other  foods,  and  is  served  in  a  variety  of  ways,  many  of 
them  worthy  of  a  trial  by  American  housekeepers. 

Tamales,  a  Mexican  corn-meal  dish  formerly  little  known  to  Amer- 
ican cooks  except  in  the  southwestern  United  States,  are  now  com- 
paratively common.  In  making  these,  com  meal  suitably  prepan^i 
is  mixed  with  meat  or  chicken  and  chili  peppers  or  other  seasonini:. 
wrapped  in  com  husks  and  boiled  until  well  cooked.  So  well  kno^i 
has  this  dish  become  that  canned  tamales  are  on  the  market. 

Indian  pudding,  a  favorite  family  dessert  in  this  country,  is  maAit 
by  mixing  molasses,  butter,  spices,  etc.,  with  com  meal  into  a  batttr 
with  milk  or  water.  It  used  frequently  to  be  boiled  in  a  cloth  lik' 
Christmas  plum  pudding,  but  now  is  more  commonly  baked  <»r 
steamed  in  a  deep  dish. 

Many  cooks  use  com  starch  for  thickening  sauces,  etc.,  becau^>e  i> 
gives  them  a  smoother  consistency  than  flour.     It  also  forms  ti^ 
basis  of  puddings,  in  which  it  is  mixed  with  milk,  sugar,  eggs,  ot^ 
Such  dishes  are  very  nutritious  and  palatable,  and  are  believed  t" 
be  easily  digested,  which  accounts  for  their  use  in  invalid  cookery. 

Corn-meal  gruel,  a  palatable  dish  once  much  more  commonly  prr- 
pared  for  invalids  than  at  the  present  day,  is  cooked  for  such  a  lor^* 
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time  and  with  such  large  proportions  of  water  that  the  crude  fiber 
of  the  com  meal  is  quite  completely  broken  down  and  the  starch 
very  largely  converted  into  a  smooth,  almost  jelly-like  condition. 

Though  the  proportion  of  water  may  be  higher  in  mush  or  porridge 
than  in  com  bread,  yet  such  foods  are  nutritious  and  may  be  readily 
combined  with  other  dishes  to  form  a  palatable  and  wholesome  diet. 

HULLED  COEH. 

Hulled  com,  or  lye  hominy,  is  prepared  by  steeping  the  kernels  in 
hot  water  which  contains  lye,  or  sometimes  simply  a  small  bag  of 
wood  ashel^,  until  the  hulls  are  loosened  or  softened.  The  com  is 
then  soaked  in  plain  water  until  the  lye  is  washed  out  and  then 
boiled  until  it  is  soft.  When  it  is  eaten  in  milk  as  a  breakfast  dish 
or  used  in  other  ways,  its  distinctive  flavor  makes  it  a  food  much  liked 
in  many  families.  One  hundred  years  ago  it  was  a  common  custom 
for  housewives  to  prepare  hulled  com  for  the  use  of  their  famiUes, 
but  the  process  is  time-consuming,  and  it  is  now  commonly  purchased 
from  dealers,  who  often  make  a  specialty  of  supplying  it.  Lye  hominy 
is  a  common  product  in  Washington  and  Baltimore  markets,  and 
the  hulled  com  vender  is  well  known  in  many  New  England  towns 
and  elsewhere  in  the  northern  United  States.  A  number  of  brands 
of  canned  hulled  com  are  on  the  market  which  differ  in  no  appreciable 
degree  from  the  freshly  prepared  product.  As  the  figures  in  Table  4 
show,  hulled  com  has  much  the  same  composition  as  boiled  hominy. 
It  owes  its  distinctive  flavor  in  considerable  measure  to  the  treat- 
ment with  lye. 

COEN  BESAKFA8T  FOODS. 

There  is  at  the  present  time  a  great  number  of  proprietary  break- 
fast foods  on  the  market,  some  of  which  are  ready  to  eat,  while  others 
need  only  a  Uttle  cooking,  and  so  kre  easier  to  prepare  for  the  table 
than  the  old-fashioned  meals  or  grits  made  from  similar  grains.  A 
number  of  these  breakfast  foods  are  made  from  com.  In  the  case  of 
the  partially  cooked  and  ready  to  eat  brands  the  processes  of  manu- 
facture are  apparently  the  same  as  with  similar  foods  made  from  other 
grains.  Selected  grain,  carefully  freed  from  all  impurities,  is  steamed 
or  cooked  imtil  it  is  soft,  then  flaked  or  rolled  by  passing  it  through 
heavy  rollers,  and  dried.  Sometimes  the  flakes  are  parched  with  or 
without  the  addition  of  malt.  Variations  in  the  process  of  manufac- 
ture give  the  granular  preparations  and  other  varieties  with  which  we 
are  all  famiUar.  Com  breakfast  foods,  like  other  goods  of  this  type, 
are  very  commonly  marketed  in  packages.  The  food  value  of  these 
com  preparations  and  other  breakfast  foods  has  been  discussed  in  an 
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earlier  bulletin  of  this  series.^*  In  general  it  may  be  said  they  are 
comparatively  concentrated  foods,  as  they  contain  little  water,  and 
are  quite  similar  to  com  meal  in  chemical  composition. 

POP  CORH  AND  PAKCHED  OOEH. 

Special  varieties  of  com  with  hard,  small  kernels  are  used  for  pop- 
ping.    Pop  com  was  formerly  sold  on   the  ear,  but  now  it  can  be 
bought  already  shelled,  in  bulk,  or  packed  in  small  cardboard  boxes. 
Such  com  has  been  carefully  kiln-dried  and  perhaps  pops  more  evenly 
than  the  home-dried  product.     In  the  popping,  which  takes  place 
when  the  kernels  are  exposed  to  intense  heat  like  that  from  a  goo<l 
bed  of  coals,  the  endosperm  expands  and  pops  or  bursts  white  and 
crisp  through  the  torn  skin.     It  was  formerly  supposed  that  this  burst- 
ing was  due  to  the  sudden  expansion  of  the  fat  in  the  grain,  but  it  is 
now  known  that  it  is  caused  by  the  sudden  expansion  of  thd  cell  mois- 
ture into  steam.     In  pop  com  the  cell  walls  are  very  iBrm  and  hard 
and  do  not  burst  xmtil  the  pressure  is  quite  considerable.     Ordinary 
varieties  of  com,  in  which  the  cell  walls  are  softer,  when  treated  in  the 
same  way,  expand  and  sometimes  burst  more  or  less,  but  do  not  have 
the  characteristic  popped  appearance. 

During  popping,  com  loses  considerable  water,  and  so  it  contains  a 
larger  proportion  of  nutrients  than  the  original  grain.  Chemical 
changes  take  place  also  in  the  nutrients  themselves,  though  they  an> 
not  very  well  understood.  Part  of  the  carbohydrates  are  undouht- 
edly  browned  or  caramelized,  and  it  is  believed  that  the  peculiar  flavor 
of  popped  com  is  due  in  a  measure  at  least  to  this  fact.  It  is  a  matt<>T 
of  common  experience  that  the  flavor  and  texture  of  popped  cdit 
deteriorates  if  it  is  kept  for  any  considerable  time  after  poppimr 
Apparently  the  loss  of  crispness  is  due  to  the  fact  that  the  freshi} 
popped  com  is  so  very  dry  and  porous  that  it  readily  absorbs  moisture 
from  the  air. 

Popped  com  is  usually  eaten  out  of  hand  and  can  hardly  be  calM 
an  important  food  product,  though  the  total  amount  used  iii  x\)^ 
United  States  is  large — about  300  carloads  annually,  it  has  been  «*>ti- 
mated.  Puddings  and  other  foods  are  sometimes  made  from  popj^^i 
com,  and  popped  com  and  milk  is  an  old-fashioned  dish  which  - 
wholesome  and  may  be  made  to  accord  with  modem  habits  by  iisiic 
it  as  a  breakfast  cereal.  Popped  com  is,  however,  most  common!) 
eaten  with  salt  and  butter  or  made  into  a  sort  of  confectionerj'  wi" 
molasses  or  sugar. 

Popped  com  resembles  other  com  products  in  composition,  exeeo' 
that  it  contains  less  moisture.  Its  very  porous  structure  makes  it  /• 
comparatively  bulky  food.     So  far  as  can  be  learned,  its  digostibili*' 
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has  not  been  studied  experimentally,  but  there  is  no  reason  to  suppose 
that  it  is  not  easily  and  thoroughly  digested. 

It  is  often  stated  that  pop  com  is  used  in  large  quantities  in  the 
manufacture  of  breakfast  foods  and  for  the  adulteration  of  flour,  but 
both  these  statements  are  denied  on  good  authority. 

Parched  com,  made  from  ordinary  varieties  which  expand  but 
(io  not  burst  on  heating,  is  eaten  to  a  limited  extent  out  of  hand. 
As  the  figures  in  Table  4  indicate,  it  does  not  diflfer  very  materi- 
ally in  composition  from  popped  com. 

Infusions  of  parched  com  or  of  *' browned"  com  meal  or  parched 
brown  bread  crusts  are  old-fashioned  coffee  substitutes  which  many 
persons  consider  among  the  most  palatable  cereal  coffees.  The  food 
value  of  ''corn  coffee,"  like  that  of  all  similar  beverages,  depends  very 
largely  upon  the  sugar  and  cream  added  to  it,  for  the  small  quantity 
of  caramel  or  other  browned  material  which  it  contains  in  solution  is 
not  of  much  importance,  and  99  per  cent  of  the  infusion  is  water. <^ 

DI0B8TIBILITT  OF  FOODS  MADE  FEOM  COEN . 

The  real  value  of  any  food  material  depends  not  only  on  the  amount 
of  nutrients  which  it  supplies  but  also  on  the  proportion  of  these  nutri- 
ents which  the  digestive  organs  can  convert  into  such  a  form  that  they 
may  be  absorbed  into  the  blood  and  made  available  for  the  nourish- 
ment of  the  body — in  a  word,  upon  digestibility.  The  thoroughness 
of  digestion  of  the  more  common  food  products  has  been  carefully 
determined.  A  number  of  digestion  experiments  have  been  made 
with  com,  the  first  of  these  being  perhaps  that  reported  by  Rubner 
about  thirty  years  ago.  He  foimd  that  a  man  on  a  diet  of  corn-meal 
porridge,  with  a  little  butter,  meat  extract,  and  cheese,  retained  in  the 
body  85  per  c«nt  of  the  protein,  83  per  cent  of  the  fat,  97  per  cent  of 
the  carbohydrates,  and  70  per  cent  of  the  ash  which  the  food  supplied. 
Somewhat  later  Malfatti,  an  Italian,  studied  the  digestibility  of  maize 
porridge  (polenta)  eaten  with  cheese  and  found  that  93  per  cent  of  the 
protein,  91  per  cent  of  the  fat,  98  per  cent  of  the  carbohydrates,  and 
SI  i>er  cent  of  the  ash  were  digested.  Somewhat  lower  values  were 
found  when  the  polenta  was  eaten  without  the  cheese.  In  more 
recent  Italian  experiments  with  polenta,  much  the  same  results  were 
obtained,  though  the  values  found  for  protein  were  rather  lower. 
Macaroni  and  similar  pastes  made  wholly  or  in  part  of  com  meal, 
though  somewhat  more  digestible  than  the  corn-meal  mush  were 
found  to  be  a  little  less  digestible  than  similar  foods  made  from  wheat. 

Harcourt*  at  the  Ontario  Agricultural  College  and  Experimental 
Farm  studied  the  digestibility  of  a  number  of  breakfast  foods,  includ- 

oSee  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  249,  p.  33. 
ft  Jour.  Soc.  Chem.  Indus.,  26  ^907),  p.  240. 


24 

ing  com-mea)  mush.  According  to  his  expenments^  74  per  cent  of  the 
protein  and  99  per  cent  of  the  carbohydrates  of  corn-meal  mush  are 
digested  when  it  forms  a  part  of  a  simple  mixed  diet. 

The  digestibility  of  corn-meal  mush  or  ^^ hasty  pudding''  and  bcnled 
hominy  has  also  been  studied  recently  at  the  Maine  Experiment 
Station.  The  hasty  pudding  was  made  by  stirring  meal  into  salted 
water  and  cooking  it  in  a  double  boiler.  It  was  found  that  in  the  case 
of  a  mixed  diet  containing  considerable  quantities  of  hasty  pudding 
89  per  cent  of  the  total  protein  and  99  per  cent  of  the  carbohydrate^ 
were  digested,  while  97  per  cent  of  the  energy  of  the  diet  was  available 
for  the  body.  When  the  hasty  pudding  was  eaten  with  a  little  milk  nr 
sugar  and  constituted  a  considerably  larger  proportion  of  the  diet,  82 
per  cent  of  the  protein  and  99  per  cent  of  the  carbohydrates  were 
digested  and  the  quantity  of  energy  available  was  the  same  as  beforv. 
The  calculated  values  for  the  digestibility  of  hasty  pudding  alone 
were:  Protein  73  per  cent,  carbohydrates  98  per  cent,  and  available 
energy  93  per  cent.  The  experiments  of  similar  nature  which  wer** 
made  gave  for  hominy  as  a  part  of  a  mixed  diet,  for  hominy  with  milk 
and  sugar,  and  for  hominy  alone  practically  the  same  values  as  wen 
obtained  for  the  mush.  From  all  the  experimental  data  the  cod- 
elusion  may  be  fairly  drawn  that  the  nutritive  ingredients  of  dishe? 
made  by  cooking  corn  in  water  are  well  assimilated. 

The  digestibility  of  com  breakfast  foods  has  been  studied  at  & 
number  of  the  experiment  stations,  particularly  in  connection  with 
the  cooperative  nutrition  investigations  of  the  Ofl5ce  of  Experiment 
Stations.  As  has  been  pointed  out  in  an  earlier  bulletin  of  thi? 
series,"  which  discusses  the  digestibility  and  nutritive  value  of  cer^^ 
breakfast  foods  as  a  whole,  74  per  cent  of  the  protein^  90  per  cent  *.i 
the  fat,  ajid  99  per  cent  of  the  carbohydrates  of  com  breakfast  fo^nb 
are  assimilated,  while  95  per  cent  of  the  energy  is  available.  Tlies^ 
values,  it  will  be  seen,  are  very  similar  to  those  given  above  for  corn- 
meal  mush,  etc. 

An  extended  series  of  experiments  on  the  digestibility  of  con 
bread  of  different  sorts,  including  hoecake,  johnnycake,  and  Bost«! 
brown  bread,  was  also  carried  on  at  the  Maine  Experiment  Stati<.>Q 
In  every  case  the  same  sort  of  granulated  com  meal  was  used.     Tli* 
brown  bread  was  made  of  equal  parts  of  com  meal  and  wheat  tK^/ 
mixed  with  milk,  molasses,  baking  powder,  and  a  little  salt.      It  w  »- 
steamed  in  cans  for  foiu*  hours.     The  johnnycake  was  made  of  eijiu 
parts  of  com  meal  and  wheat  flour,  with  suitable  quantities  of  niii* 
sugar,  baking  powder,  and  salt.     Neither  flour  nor  baking  pow<! 
was  used  in  the  preparation  of  hoecake.     The  meal  was  stirred  iii' 
boiling  water  until  a  thick  pudding  was  formed,  which  was  imniev.* 
ately  spread  in  thin  sheets  upon  hot  well-greased  iron  plates  »'. 
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baked  at  once.  ¥'or  purposes  of  comparison,  digestion  experiments 
were  also  made  iwitla.  ^wheat-flom*  bread.  The  foods  mider  considoca- 
tion  were  eaten  iKritli  milk  and  sugar,  or  sirup  in  the  case  of  hoecake — 
this  ration  being  termed  a  simple  diet — and  as  a  part  of  a  more  elabo- 
T&te  mixed  ration  ^wliicli  also  included  canned  peaches  and  meat. 

The  average  figures  'which  were  obtained  for  the  different  corn- 
bread  rations  witli  tlie  healthy  young  men  who  served  as  subjects 
&nd  the  calculated  i^-alues  for  the  bread  alone  are  shown  in  Table  5, 
which  also  contains,  for  purposes  of  comparison,  the  results  of  the 
smilar  study  v^tli  wheat  bread  made  from  standard  patent  flour. 

Table  5. — Average  digesiibiiity  of  com  bread  of  different  9orU  compared  with  wheat 

bread. 


Kind  ot  lood. 


Entire  zation. 


Protein. 


Heat  of 

^'*^'-  ,ge«ted  ma- 
terial. 


Com  products  alone. 


Protein. 


Ho«eake  in  mixed  <Het 

iloecake  in  simple  diet 

Hr¥ttake  with  «nip 

Jobimsreake  in  mixed  diet 

Jr4uiiijeake  in  simple  diet 

Bovton  brown  bread  in  mixed  diet. 
Boston  brown  bread  in  simple  diet. 

H'hirat  bread  in  mixed  diet 

Wheat  biead  fn  simple  diet 


Per  cent. 
90.0 
87.0 
84.4 
90.1 
89.6 
80.5 
87.4 
92.6 
89.2 


Per  cent. 
98.8 
98.7 
99.2 
90.3 
98.7 
99.4 
98.7 
99.0 
98.9 


Per  cent. 
92.6 
93.7 
95.5 
93.9 
93.8 
92.9 
93.5 
98.2 
04.0 


I 


Per  cent. 


Heat  of 

Carboby-l  ♦?°™^"5: 

.geeted  mar 
'     torial. 


Per  cent.     Per  cent. 


*77.'i'j  " 
78.8  1 

98.6 
98.7 


93.8 
04.0 

86.3 

98.9 

93.5 

83.0  1 

98.6 

93.4 

85.6  > 

1 

1 

98.9 

94.0 

The  data  in  the  table  show  the  digestibility  of  the  nutrients  of  the 
total  diet,  including  the  given  com  product,  and  that  of  the  nutrients 
of  the  com  product  itself  when  thus  eaten.     The  results  as  a  whole  are 
very  favorable  indeed.     In  all  the  experiments  with  com  bread  the 
carbohydrates  of  the  com  were  almost  completely  utilized  by  the 
body.     The  figures  for  protein  vary  somewhat  with  the  different  prod- 
ucts, indicating  that  the  method  of  preparation  may  have  some  influ- 
ence upon  the  thoroughness  of  digestion.     It  was  least  thoroughly 
digested  in  hominy  and  hasty  pudding  (see  p.  24).     The  figures  for 
protein  of  hoecake,  and  hoecake  with  sirup,  are  a  trifle  larger.     On  the 
iRrhole  the  experiments  indicate  that  the  protein  of  com  is  slightly  less 
thoroughly  digested  than  that  of  wheat,  but  the  difference  is  too  slight 
to  be  of  much  practical  consequence.     As  a  matter  of  fact,  in  the  case 
of  johnnycake  and  brown  bread,  which  are  practically  breads  made  of 
com  meal  alone  or  mixed  with  wheat  or  rye  floiur,  the  protein  was  as 
thoroughly  digested  as  that  of  yeast-raised  bread  from  white  wheat 
flour,  with  which  experiments  were  made  for  comparison. 

By  comparing  the  percentages  of  digestibility  of  com  alone  with 
those  found  for  the  total  simple  diets  and  mixed  diets  it  will  be  seen 
that  its  protein  is  in  every  case  less  thoroughly  digested  than  that  of 


296 


26 

the  total  diets  and  that  the  protein  of  the  total  simple  diets  is  less 
thoroughly  digested  than  that  of  the  mixed  diets.  These  facts  are  in 
accord  with  observations  in  many  similar  experiments,  and  are  be- 
lieved to  indicate  that  the  digestibility  of  protein  depends  somewhat 
upon  the  proportion  of  protein  to  other  nutrients  in  the  diet.  The 
ItaUan  experiments  in  which  the  protein  of  cheese — a  material  rich  in 
protein — and  com  porridge  were  more  thoroughly  digested  than  that  of 
com  porridge  alone  or  with  butter,  strengthen  this  belief. 

All  the  above-mentioned  tests  referred  to  thoroughness  of  digestion, 
and  give  no  information  with  respect  to  the  ease  or  comfort  vrith  which 
food  is  assimilated.     The  time  which  elapses  between  the  eating  of 
food  and  the  excretion  of  the  imdigested  residue  of  it  do^s  not  van 
much  with  the  ordinary  foods,  and  the  rapidity  of  digestion  therefore 
usually  has  reference  to  the  length  of  time  which  food  remains  in  the 
stomach.     Although  to  a  healthy  person  this  is  probably  a  matter  of 
little  moment,  it  may  be  a  question  of  considerable  miporfance  willi 
invalids.     Unfortimately  it  is  very  difficult  to  obtain  definite  infor- 
mation on  such  matters.     Beaumont,  in  his  famous  observations  <* 
the  Canadian  trapper  with  a  gimshot  wound  in  his  stomach,  foui)«i 
that  com  bread  remained  in  the  stomach  three  hours  and  fifteen  min- 
utes and  ordinary  wheat  bread  three  hours  and  thirty  minutes.    In 
this  connection,  however,  it  must  be  remembered  that  starch,  thr 
main  ingredient  of  cereal  food,  is  digested  in  the  intestines  rather  than 
in  the  stomach  and  that  the  way  in  which  such  observations  as  Beau- 
mont's should  be  interpreted  is  a  matter  on  which  there  are  differentv> 
of  opinion.     Common  experience,  however,  it  may  be  fairly  claimed 
has  shown  that  well  cooked  com  products  are  usually  digested  without 
distress  or  disturbance. 

WH0LE80MEHE88  OF  COEK, 

There  are  all  sorts  of  popular  notions  about  the  effect  of  com  on  th** 
body.     Thus,  one  occasionally  hears  it  said  that  it  is  indigestible  anJ 
unfit  for  persons  of  weak  digestion.     Old-fashioned  corn  meals  i: 
which  the  skin  was  imperfectly  bolted  out  and  the  fat  of  the  genu 
which  readily  becomes  rancid,  was  retained,  may  have  been  digests: 
somewhat  less  easily  or  less  thoroughly  than  some  other  cereal  f  ood- 
but  it  does  not  seem  probable  that  the  finely  granulated  com  xue^i:' 
now  commonly  found  on  the  market  which  contain  little  save  tl. 
starch  and  protein  of  the  grain  would  tax  the  digestive  organs  ver 
severely.     Experiments  have  certainly  shown  that  such  com  meal  is 
very  well  assimilated.    Foods  containing  coarse  material  like  the  br&'i 
of  cereals  are  believed  to  stimulate  the  movement  of  food  through  t'r  i 
intestines  and  so  to  counteract  any  tendency  to  constipation.      Fn>'  i 
this  standpoint  the  use  of  the  coarser  meals  has  an  advantage  whic  i 
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in  most  cases  will  doutbless  make  up  for  any  differences  in  ease  or 
thoroughness  of  digestion. 

The  digestibility  of  any  ordinary  cereal  food  is  increased  by  thorough 
cooking,  as  this  tends  to  break  down  the  crude  fiber  of  the  cell  walls 
and  changes  the  physical  or  chemical  nature  of  the  starch  so  that  it 
is  more  readily  acted  upon  by  the  digestive  juices.  The  more  cellulose 
a  food  contains  the  more  important  it  is  that  the  cooking  should  be 
thoroughly  done,  and  so  the  desirability  of  properly  cooking  com  meal 
is  obvious. 

Com  is  frequently  spoken  of  as  a  good  winter  food,  but  as  too 
'* heating''  or  '^heating  to  the  blood"  for  sunmier.    Just  what  these 
expresfflons  mean  is  not  easy  to  say.     Carefully  conducted  experi- 
ments have  shown  that  as  a  rule  the  consumption  and  digestion  of 
carbohydrates  and  fats  does  not  materially  increase  the  output  of  the 
body  heat,  but  that  protein  does  cause  an  increase  in  the  amount  radi- 
ated or  otherwise  given  off  by  the  body.     Generally  speaking,  however, 
in  the  few  experiments  which  have  been  made  with  man  this  in- 
creased liberation  of  heat  has  not  been  accompanied  by  a  sensation  of 
warmth.     Com  is  not  a  typical  proteid  food,  as  its  protein  content  is 
not  over  10  per  cent,  so  it  would  hardly  cause  an  appreciable  increase 
in  the  output  of  heat  from  the  body  as  compared  with  wheat  or  other 
common  foods  also  supplying  the  different  classes  of  nutrients  in 
reasonable  proportion. 

Com  is  rich  in  fat  and  carbohydrates  and  so  is  a  fattening  food,  as 
its  extended  use  in  the  feeding  of  farm  animals  abundantly  demon- 
strates. Fat  is  known  to  protect  the  body  from  extremes  of  tempera- 
ture and  so  it  may  be  that  com  has  been  spoken  of  as  a  heating  food, 
particularly  valuable  in  the  winter  diet,  on  accoimt  of  its  fat-producing 
qualities  rather  than  because  of  any  specific  heat-producing  properties. 
The  term  ^'  heating  foods''  seems  often  to  mean  simply  hearty  foods; 
that  is,  those  which  because  of  their  bulk,  the  length  of  time  they 
remain  in  the  stomach,  or  for  other  reasons  delay  the  normal  recur- 
rence of  hunger  for  a  longer  time  than  usual.  Some  com  dishes, 
like  corn-meal  cakes  with  sirup,  or  the  crackling  bread  of  southern 
:ooks  which  contains  the  pork  cracklings  or  scraps  left  after  lard  is 
-endered,  are  unquestionably  hearty  foods,  but  no  more  so  than 
imilar  dishes  made  from  other  cereals.  Certainly  simple  com  breads 
ind  other  simple  com  dishes  do  not  seem  to  particularly  merit  this 
lesignation. 

In  this  connection  it  is  interesting  to  note  that  com  has  always 
»een  a  more  important  foodstuff  in  the  southern  United  States, 
rf  cxico,  and  the  Mediterranean  regions  than  in  corresponding  northern 
egions,  even  where  it  is  a  common  market  commodity,  and  this 
r'ould  certainly  indicate  that  there  can  be  no  reason  for  supposing 
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that  cold  weather  is  more  appropriate  for  the  use  of  com  foods  than 
warm.  The  most  reasonable  deduction  from  available  data  is  that 
the  way  in  which  com  dishes  are  prepared  and  cooked,  and  the  foods 
with  which  they  are  combined  are  more  important  factors  than 
climate  in  regulating  the  use  of  these  foods,  and  that,  rightly  used, 
com  bread  and  other  com  dishes  are  wholesome  at  all  seasons. 

A  curious  and  often  fatal  disease,  which  has  at  times  been  very 
prevalent  in  Italy  and  the  Balkans,  was  formerly  believed  to  be  due 
to  the  large  quantities  of  maize  eaten  by  the  poor  of  these  regioa'^. 
This  disease,  which  in  Italy  is  called  pellagra,  begins  with  eruptions 
on  the  skin  and  in  later  stages  is  attended  by  serious  intestinal  and 
cerebral  disturbances,  and  often  terminates  fatally.  Carefully  con- 
ducted investigations  have  shown  that  this  disease  is  not  due  to  the 
maize  itself,  but  to  a  mold  or  fungus  which  readily  grows  in  the  grain 
when  it  is  stored  in  damp  places,  as  is  commonly  the  case  in  then- 
regions,  and  which  in  its  growth  develops  poisonous  substances. 
Fortunately,  this  fungus  has  never  infected  com  in  the  United  Stal«», 
but  the  evils  which  attend  such  infection  emphasize  the  need  of  takin;; 
adequate  measures  to  prevent  it  and  show  the  advantages  of  thor- 
oughly sterilizing  the  grain,  as  by  kiln-drying,  before  it  is  used  bv 
either  man  or  animals,  for  when  once  started  such  an  infection  i^ 
very  difficult  to  check. 

The  occasional  digestive  disturbances  which  are  noted  after  estinii 
com  and  com  products  are  of  the  same  sort  as  occur  with  other  food^. 
and  may  be  due  to  overindulgence,  to  some  personal  idiosyncrasy,  •»' 
some  similar  cause,  and  may  be  left  out  of  account  in  considering' 
the  general  question  of  the  wholesomeness  of  this  grain.  That  it  i* 
wholesome  and  well  suited  to  its  numerous  uses  as  a  food  product  i* 
abundantly  proved  by  its  long-continued  use  under  a  great  variety 
of  circumstances  and  conditions  and  the  high  opinion  in  which  it 
has  always  been  held.  Scientific  investigations'  have  abimdanth 
justified  the  popular  conclusions  on  the  subject. 

BAW  CORN  AS  AN  ARTICLE  OF  DIET. 

Any  extended  study  of  questions  concerned  with  the  selection  an** 
use  of  foods  shows  that  such  topics  have  received  much  attentii'S 
since  earliest  times,  and  that  many  widely  divergent  and  contrad'u- 
tory  theories  have  been  proposed.  One  of  the  theories  which  hi* 
again  attracted  attention  is  that  cooking  decreases  the  value  of  fcK**! 
Regarding  com  and  other  cereals,  the  upholders  of  this  theory  ^^J 
that  not  only  is  the  healthy  body  able  to  digest  them  raw  but  al- 
that  the  heat  of  cooking  greatly  decreases  their  nutritive  value  ^v 
destroying  the  '* vital  principle"  of  the  grain.  Exactly  what  tb 
'^  vital  principle''  is  or  what  effect  it  has  on  the  body  is  not  explained! 
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Indeed  y  aside  from  the  possible  value  in  some  cases  of  the  ferments 
present  in  the  raw  food,  there  is  no  experimental  evidence  to  support 
the  theory  nor  does  physiological  chemistry  give  any  ground  for 
believing  it.     Persons  of  healthy  digestion  can  undoubtedly  eat  raw 
cereals  in  reasonable  amounts  with  impunity,  provided  the  materials 
are  thoroughly  masticated  and  are  free  from  accidental  contamination 
from  dangerous  micro-organisms,  which  often  accompany  dust  and  dirt 
and  are  conveyors  of  disease.     Raw  starch  is  digested  in  the  body, 
but  it  is  much  more  difficult  to  break  down  the  cell  walls  protecting 
the  starch  in  raw  grains  than  it  is  when  they  have  been  cooked. 
In  cases  of  constipation  the  quantity  of  crude  fiber  and  the  coarse, 
mechanical  condition  of  this  raw  com  and  other  similar  cereal  prod- 
ucts may  sometimes  have  a  beneficial  effect,  but  judged  by  com- 
position and  digestibility  they  can  certainly  possess  no  advantage 
f>ver  the  cooked  foods.     To  forego  the  advantages  produced  by  cook- 
in<^  seems  to  involve  a  useless  waste  of  digestive  energy  for  persons  of 
Jelicate  digestion,  if  not  for  all. 

PLACE  OF  COEH  IH  THE  DIET. 

According  to  commonly  accepted  dietary  standards,  the  daily  food 
>f  a  man  doing  light  to  moderate  muscular  work  should  provide  about 
).23  pound  of  protein  for  the  building  and  repair  of  his  body  tissues 
Liid  other  uses  and  3,000  calories  of  energy  for  his  bodily  activities. 
){  course,  as  muscular  work  increases  or  decreases,  these  quantities, 
>articidarly  the  energy,  should  be  correspondingly  increased  or 
lecreased.  Women  on  an  average  are  smaller  in  stature  than  men 
x\d  so  require  relatively  less  food,  as  do  also  children.  The  ideal 
liet  is  one  which  supplies  the  right  quantities  of  nutrients  in  the 
roper  proportion  and  in  an  appetizing  and  attractive  form,  while  at 
he  same  time  it  is  reasonable  in  cost. 

About  3  pounds  of  com  meal  would  furnish  the  protein  called  for 
y  the  above-mentioned  standard,  but  would  supply  with  it  about 
.s30  calories  of  energy  or  more  than  one  and  one-half  times  as  much 
3  is  required.  If,  on  the  other  hand,  the  amount  shoidd  be  so 
^iuced  that  only  the  desired  enei^  is  supplied,  the  protein  furnished 
ould  be  only  about  two-thirds  of  the  assumed  requirements.     Thus, 

is  evident  that  com  contains  too  little  protein  in  proportion  to  its 
lor^O^-yielding  constituents  to  be  a  well-balanced  food  when  used 
<)ne.  Even  if  it  furnished  the  proper  proportions  of  protein  and 
ierg:y9  com  would  hardly  be  an  ideal  food  for  use  as  the  sole  article 

diet,  for  it  ;vould  be  very  bulky,  3  poimds  of  com  meal,  when 
)oked  into  bread  or  mush,  representing  a  rather  formidable  amount 

food.  Moreover,  com,  or,  indeed,  any  other  single  food,  would  not 
fxft  Beem  appetizing  to  a  person  accustomed  to  a  varied  diet,  and  it 
^iXi  accepted  physiological  fact  that  appetizing  qualities  have  much 
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to  do  with  stimulating  the  activity  of  the  digestive  organs.  The  fact 
that,  under  stress  of  need,  people  have  lived  for  considerable  periods 
on  com  alone  does  not  prove  that  such  a  diet  is  to  be  recommended, 
but  rather  that  the  body  has  great  powers  of  adapting  itself  to  an 
emergency.  In  the  United  States  it  has  always  been  the  custom  to 
combine  com  with  other  foods  rich  in  protein,  as  such  combinatioa^ 
as  mush  and  milk,  Boston  bro^vn  bread  and  baked  beans,  and  honiinv 
and  fried  chicken  testify,  and  these  combinations  are  more  rational 
than  either  food  used  alone.  The  Italians  often  mix  cheese  with  com 
in  making  polenta  or  mush,  and  thus  increase  the  protein  content,  a^ 
well  as  vary  the  flavor  of  the  dish.  Milk,  which  contams  considerable 
protein,  is  also  commonly  used  with  com  meal  by  the  peasant.s  *4 
southern  Italy;  and,  indeed,  it  may  be  said  to  be  a  general  rule  \nti 
com  as  with  other  carbohydrate  foods  that  the  attempt  is  unirersall} 
made  to  provide  by  proper  food  combinations  the  protein  which  ihf 
body  seems  to  demand. 

Among  the  negroes  and  mountain  whites  of  the  southeastern  Unite*. 
States  large  quantities  of  com  are  used  in  combination  with  salt  pork 
sirup  or  molasses,  milk,  some  wheat  flour,  and  more  or  less  gn^v. 
vegetables  and  fruit.     The  common  designation  "  hog  and  hominv 
points  out  the  leading  features  of  this  diet  and  suggests  its  fault- 
Salt  pork,  which  consists  almost  wholly  of  fat,  adds  very  material); 
to  the  energy  value  of  the  diet  without  adding  much  of  any  protein 
and  none  of  the  other  foods  supply  enough  of  this  constituent  to  raak* 
the  diet  well  balanced.     Among  70  f  anulies  in  the  mountain  regions  •: 
eastern  Tennessee  the  average  diet  yielded  0.18  pound  of  protein  anJ 
3,600  calories  of  energy  per  man  per  day,  which  is  77  per  cent  of  t^ 
protein  and  one-fifth  more  than  the  energy  suggested  by  the  diet  an 
standard  referred  to  above  (see  p.  29).    In  this  diet,  which  was  cook^' 
and  served  in  the  simplest  ways,  copi  supplied  about  36  percent  of  thf 
protein  and  30  per  cent  of  the  energy.     Similar  conditions  were  n<>t»^ 
in  the  families  of  negroes  in  Alabama,  and  also  studied  in  connect  i^^l 
with  the  nutrition  investigations  of  the  Office  of  Experiment  Statioi.- 
Taken  as  a  whole,  the  people  who  live  very  largely  on  such  a  diet  do  i\ 
seem  to  be  in  as  robust  physical  condition,  as  well  nourished,  or  as  pn^ 
ductive  of  efficient  labor  as  others  who  are  more  fortunatelv  situatr*. 
How  much  of  this  can  be  attributed  to  a  lack  of  protein  and  too  gredt  i 
proportion  of  fats  and  carbohydrates  and  how  much  to  poor  cookii- 
monotonous  fare,  and  generally  imhygienic  living  conditions  it  wo'j  I 
be  hard  to  say.     From  the  results  of  the  Alabama  studies,  howev 
made  at  and  near  Tuskegee,  and  from  general  sources  of  informati'^* 
it  seems  certain  that  better  health  and  more  efficient  woric  attci^i 
improved  conditions  of  living  and  diet.     When  the  com  was  u\y^ 
generously  supplemented  by  milk,  eggs,  meat,  cowpeas,  and  ot'rH 
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legumes,  and  the  foo<ls  were  better  prepared,  a  general  improvement 
was  noted  in  the  Alabama  families,  as,  indeed,  it  generally  is  when  a 
better  and  more  generous  diet  is  made  possible  for  a  family  or  com- 
niunity  long  accustomed  to  opposite  conditions. 

With  a  mixed  diet  of  meat,  eggs,  milk,  vegetables,  fruit,  etc.,  such 
AS  is  foimd  in  homes  in  the  United  States,  the  exact  proportion  of 
protein  to  energy  in  each  individual  food  material  is  of  less  conse- 
quence than  when  the  food  consists  of  two  or  three  materials  only. 
If  breakfast  with  its  bread  and  cereal  yields  too  little  protein  this 
will  ordinarily  be  offset  by  dinner  in  which  meat,  custard,  cheese, 
beans,  lentils,  or  similar  foods  will  probably  be  used.  In  such  a  diet 
as  this,  com  ordinarily  is  used  in  place  of  some  other  cereal  which  it 
approximates  in  composition,  and  the  diet  as  a  whole  is  usually  well 
balanced. 

One  good  feature  about  com  meal  is  that  it  can  be  made  into  an 
appetizing  bread  perhaps  rather  more  easily  and  quickly  than  wheat 
flour.  During  the  civil  war  large  quantities  were  used  by  the  soldiers 
of  both  armies  and  it  was  foimd  that,  although  the  meal  did  not  keep 
as  well  as  wheat  flour,  a  palatable  com  cake  could  be  made  from  it 
under  almost  any  conditions,  whereas  it  required  some  considerable 
experience  and  skill  to  make  even  fairly  edible  wheat  bread  with  the 
simple  utensils  which  were  oftentimes  the  only  ones  available.  For 
the  same  reason  campers  and  others  who  live  for  any  length  of  time 
stway  from  a  base  of  supplies  not  infrequently  prefer  com  meal  to 
pirheat  flour,  especially  when  it  has  been  thoroughly  kiln-dried  (see 
[>.  12).  It  has  been  said  that  the  name  johnnycake  is  a  corruption  of 
oumey  cake,  and  that  com  bread  was  so  called  because  it  could  be 
K>  easily  prepared  on  the  road.  In  the  ordinary  household  with  its 
rell«equipped  pantry  and  kitchen  this  feature  is  not  a  matter  of  as 
nuch  importance  as  it  would  be  under  other  conditions,  but  even 
lere  com  bread  may  often  help  the  housekeeper  in  an  emergency 
nore  easily  than  could  wheat  biscuits. 

Com  meal,  when  used  for  bread,  cakes,  porridge,  puddings,  etc., 
nd  hominy  and  other  com  foods  are  cheap  and  apparently  well- 
igested  sources  of  both  protein  and  energy,  and  although  like  other 
ereal  foods,  not  well  fitted  to  supply  a  suitable  diet  if  used  alone, 
iiese  com  dishes  combine  readily  with  other  materials  to  form  a 
^tion  which  is  in  accord  with  accepted  dietary  standards,  and  which 
[  at  the  same  time  palatable  and  wholesome.  The  com  dishes  which 
lay  be  easily  prepared  are  very  numerous,  and  this  important  food- 
[uff  might  well  be  used  more  frequently  than  is  at  present  the  case  in 
le  average  American  home,  to  give  an  inexpensive  variety  to  the 
let  as  well  as  for  its  generally  valuable  qualities. 
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PECTJHIAET  ECONOMY  OF  COBN. 

The  relative  economy  of  different  food  materials  depends  not 
merely  on  the  price  per  pomid  but  also  on  the  amount  of  digestible 
nutrients  which  a  given  sum  will  purchase.  Ten  cents  spent  («^r 
potatoes  will  yield  a  much  larger  bulk  of  food,  for  instance,  than  the 
same  sum  spent  for  flour,  but  so  great  a  proportion  of  potatoes  i^ 
water,  or  juice,  and  inedible  skin  that  the  body  actually''  obtains  le;^ 
than  half  as  much  protein  and  energy  as  from  10  cents'  worth  of  whea^ 
flour. 

Table  6  compares  com  and  a  number  of  other  foods  as  sources  <'i 
digestible  protein  and  energy  when  valued  at  certain  assumed  avem*^ 
prices  per  pound. 

Table  6. — Cost  of  nutrients  of  com  and  of  other  food  materiah  at  certain  assumed  p'"^- 


Kind  of  material. 


Price 
per 


Cost  of 
1  pound 
of 


P^""^- 1  protein 


Cost  of 

1,000 
calories 

of 
energy. 


Corn  meal,  granulated. . . 

Do 

Hominy 

Samp ,. 

Com     breakfast     food, 

flaked  and  parched 

Wheat  flour 

Wheat  breakfast  food . . . 

Wheat  bread 

Oatmeal 

Beans,  white,  dried 

Com,  green,  canned 

Potatoes,  GO  cents  per 

bushel 

Beef,  sirloin 

Beef,  shoulder  clod 

Pork,  roast,  lean 

Pork,  salt,  fat 

Butter 

Cheese 

Milk.  7  cents  per  quart. . 


Cents. 
2.5 
3.0 
4.0 
5.0 

13.0 
3.0 
7.5 
5.0 
4.0 
5.0 

10.0 

1.0 
20.0 

9.0 
12.0 
12.0 
25.0 
16.0 

3.5 


Dollan. 

0.32 

.44 

.62 

.78 

1.73 
.31 
.73 
.64 
.29 
.29 

4.21 

.07 
1.28 

.57 

.92 

6.67 

25.00 

.64 
1.09 


Dollari. 

0.02 

.02 

.02 

.03 

.08 
.02 
.04 
.04 
.02 
.03 
.23 

.03 
.20 
.13 
.10 
.03 
.07 
.08 
.11 


Amount  for  10  cents. 


Total 
food     I 
material.  I 


Protein. 


Fat 


,   Carbo- 
I  hydrates 


Eoi-nT' 


Pounds. 
4.00 
3.33 
2.50 
2.00 

.77 
3.33 
1.33 
2.00 
2.50 
2.00 
1.00 

10.00 
.50 

1.11 
.83 
.83 
.40 
.63 

2.85 


Pounds. 
0.31 
.23 
.16 


Pounds. > 

0.07  ' 

.06  I 

.01 


.13 

.01 

.06 

.01 

.32 

.03 

.13 

.02 

.16 

.02 

.34 

.16  1 

.36 

.03 

.02 

.or' 

.15 

.01' 

Pounds. 

2.96 
2.48 
1.97 
1.57 

.60 

2.45 ; 

.98 
L04  ' 
1.66  I 
1.16  , 

.18 


.  I' 


.08 
.18 
.11 
.02 


,16 
09 


.01  ' 
.08   ... 

1.40 

.10    

.19    

.68    

.32    

.30 
.11 

.02 

.14 

"ftl 


The  first  column  of  figures  in  the  table  shows  the  assumed  price  \^' 
poimd,  the  second  and  third  compare  the  foods  at  these  assumed  pri^'^ 
as  sources  of  protein  and  energy,  while  the  remaining  columns  ^M 
the  amounts  of  nutrients  and  energy  wliich  10  cents  expended  fortL 
foods  at  the  stated  prices  per  pound  would  furnish. 

Of  the  foods  included,  com  meal,  oatmeal,  and  wheat  flour,  it  v 
be  seen,  are  the  cheapest  sources  of  protein  with  the  exceptior. 
dried  beans,  and  also  of  energy  with  the  exception  of  potatoes  and  ^ 
pork.  Com  meal  sells  at  a  lower  price  than  hominy  or  samp;  an^l.  * 
they  all  have  practically  the  same  composition  and  so  furnish  nea'' 
the  same  amounts  of  protein  and  energy  per  pound,  it  is  obvious  ir 
the  meal  is  more  economical  than  these  products.  The  spe<'-- 
prepared  com  breaUast  foods  included  in  the  table  are  more  t^ 


296 


83 

twic^  as  expensive  sources  of  protein  and  energy  as  hominy  or  samp, 
and  still  more  expensive  as  compared  with  com  meal. 

From,  this  table  it  iwould  appear  that  the  low-priced  wheat  flour  is 

in  reality  fully  as  clieap  as  com  meal,  and  this  is  midoubtedly  true 

whea  these  foods  are  brought  under  ordinary  market  conditions  in 

most  parts  of  tbe  country.     In  remote  sections,  however,  such  as  the 

mountain  districts  of  our  southeastern  States,  where  climate  and  other 

conditions  are  favorable  to  the  production  of  com,  where  milling  f acili- 

lies  are  primitive  and  communication  with  other  regions  difficult,  it 

requires  a  smaller  outlay  for  a  man  to  furnish  his  family  with  com 

than  with  wbeat.     In  the  dietary  studies  made  among  the  southern 

mountaineers  already  referred  to,  20  per  cent  of  the  total  food  was  in 

the  form  of  com  and  the  total  cost  of  the  food  per  man  per  day  ranged 

from  3  cents  to   16  cents,  the  average  being  9  cents.     In  20  studies 

made  in  an  especially  remote  district  of  eastern  Tennessee  the  average 

cost  was  only  7  cents,  and  with  these  families  com  was  also  the  staple 

food.     Whatever  one  may  think  regarding  the  ultimate  physiological 

and  sociological  value  of  such  a  diet,  there  can  be  no  two  opinions 

regarding  its  immediate  cheapness. 

Throughout  Europe  more  intensive  cultivation  is  required  than  in 
the  United  States,  and  wheat  commands  relatively  a  much  higher 
price  than  com  where  the  latter  is  a  market  commodity.     There  is 
also  a  difference  on  the  side  of  wheat  in  the  United  States,  but  it  is 
less  than  it  was  formerly,  for  during  the  last  fifty  years  the  price  of 
com  has  risen  while  that  of  wheat  has  decreased.    Pereira  and  Lee," 
writing  as  early  as  1850,  reported  that  a  bushel,  or  about  60  pounds,  of 
good  com  could  be  bought  for  about  56  cents,  and  that  a  pound  of  this 
would  yield  from  2.5  to  3  pounds  of  food,  so  that  ''if  an  individual 
could  live  on  this  alone  his  annual  expense  for  food  would  be  $3.65, 
or  say  $15  for  a  family  of  five.^^     According  to  the  dietary  standards 
previously  referred  to  it  would  require  nearly  3  pounds  of  com  to 
furnish   the  necessary  protein;    but  even  so,  a  man  in  1850,  if   it 
had,  been  possible  for  him  to  subsist  on  com  alone,  would  have 
expended  but  3  cents  a  day,  or  $10.95  a  year,  and  at  present  average 
prices  for  com  such  a  diet  would  cost  about  the  same.     These  calcu- 
lations are  interesting  as  illustrations  of  the  relation  between  the  cost 
and  nutritive  value  of  an  important  foodstuff,  but,  of  course,  do  not 
imply  that  it  would  be  possible  or  desirable  for  a  person  to  live  on 
com  or  any  other  single  foodstuff. 

Food  materials  of  nearly  all  kinds  are  more  expensive  in  Europe 
than  in  the  United  States,  and  the  diet  of  many  persons,  particularly 
those  of  limited  means,  are  very  much  less  generous  or  varied  there 
than  here.     Rye  bread  and  milk  or  cheese  with  some  vegetables 

«  Treatise  on  Pood  and  Diet.    New  York,  1850,  p.  161. 
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constitute  the  bulk  of  the  food  throughout  large  regions  of  northern 
Europe.     Com  meal  from  the  United  States  could  be  sold  in  these 
regions  even  more  cheaply  than  the  rye  or  other  cereals  so  extensively 
used  at  present,  and  both  the  United  States  and  the  Eiuropean  goveni- 
ments  have  tried  to  introduce  com  as  a  substitute  for,  or  a  supple- 
ment to,  other  cereals;   but  in  spite  of  its  cheapness  the  people  have 
not  taken  to  it  any  too  kindly,  in  part,  doubtless,  because  the  home- 
grown com  with  which  they  are  familiar  is  of  inferior  quality,  and  in 
part  because  they  are  ignorant  of  the  proper  ways  of  preparing  and 
cooking   it   and   do  not  understand  how   to  make  from  the  corn 
dishes  which  are  similar  to  those  which  they  prepare  from  other 
grains.     Such  difficulties,  however,  should  not  be  insurmountable,  for 
the  use  of  com  has  become  widespread  in  China  and  other  parts  of  the 
East,  and  the  differences  in  dietary  habits  which  were  overcome 
before  this  was  possible  must  have  been  greater  than  those  which 
exist  between  the  Europeans  in  question  and  ourselves.    It  would  be 
of  mutual  advantage  to  American  producers  and  Eiux)pean  con- 
sumers if  such  difficulties  could  be  set  aside,  and  it  seems  probable 
that  eventually  this  will  be  accomplished. 

GBJBEH  COEH. 

Green  com  or  sweet  com  is  conmionly  spoken  of  as  a  distinctively 
American  dish,  but  this  is  not  really  the  case,  although  the  cultiva- 
tion of  certain  varieties  for  use  as  green  vegetables  is  much  morr 
common  here  than  elsewhere.  Green  com  is  little  known  in  the 
northern  and  western  parts  of  Europe,  though  it  may  be  found,  for 
instance,  in  the  large  London  markets,  and  canned  com  is  obtainable 
in  many  European  cities.  In  the  Balkan  regions,  however,  the 
unripe  ears  are  roasted  and  considered  a  delicacy  as  with  us.  In  hb 
report  for  1901  the  conunissary-general  of  the  United  States  Army 
states  that  the  American  troops  sent  to  the  relief  of  Peking  obtaim^d 
green  com  from  the  natives  along  the  line  of  march  and  notes  tha^ 
the  Chinese  frequently  cooked  it  on  the  cob,  though  they  re^^ard  t 
more  as  a  fruit  than  as  a  vegetable.  In  Africa  and  Australia,  whrrr 
com  is  extensively  grown,  the  unripe  ears  are  used  as  food,  thoud 
not  as  generally  as  in  the  United  States  and  Canada.  A  recent  puK 
lication*  notes  the  extended  use  of  both  green  and  ripe  com  b; 
African  natives  who  cultivate  com  and  a  number  of  other  food  pIaDt> 
The  article  further  states  that  they  are  accustomed  to  chew  the  grei* 
succulent  com  stalks,  which  are  sweet,  as  they  do  sugar  cane. 

As  everyone  knows,  the  special  varieties  of  com  which  are  cham^  * 
terized  by  a  sweet  taste  are  most  prized  for  use  as  a  vegetable,  ar 
analysis  shows   that  these  varieties  actually  contain  considerab- 

a  Jour.  Trop.  Med.  London,  10  (1907),  p.  157. 
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more  sugar  than  com  raised  for  other  purposes.  Taking  the  average 
of  a  number  of  analyses,  5  per  cent  sugar  and  15  per  cent  dextrose  and 
other  soluble  carbohydrates  have  been  reported  in  ripe  sweet  com  as 
compared  with  3  per  cent  sugar  and  3  per  cent  dextrose  and  other  solu- 
ble carbohydrates  in  the  varieties  of  com  commonly  raised  for  feed- 
ing piurposes  and  for  manufacture  into  meal.  The  Massachusetts 
experiment  station  has  reported  0.8  per  cent  cane  sugar  and  0.4  per 
cent  glucose,  rpaking  1.2  per  cent  total  sugar  as  the  average  amounts 
present  in  a  large  number  of  samples  of  sweet  com  gathered  when 
just  ready  for  the  table.  Much  higher  values  than  these  have  been 
noted  in  individual  samples. 

Com  on  the  cob  is  not  very  convenient  to  serve  or  eat  and  this 
method  of  cooking  it  would  doubtless  have  been  abandoned  long  ago 
if  cutting  the  kernels  from  the  cob  before  cooking  did  not  materially 
modify  the  flavor.   In  household  practice  it  is  usually  more  convenient 
to  boil  the  ears,  but  in  old-fashioned  fireplaces  or  at  camp  fires  roasting 
is  a  deservedly  popular  method  of  cooking  com.   Green  com,  Uke  other 
vegetables,  is  at  its  best  when  freshly  gathered.     It  is  commonly 
believed  that  com  which  has  been  picked  any  considerable  time  is 
not  as  sweet  as  that  which  is  freshly  gathered.     That  this  is  actually 
the  case  was  proven  by  recent  investigations  by  the  Bureau  of  Chem- 
istry of  this  Department,  which  showed  that  sugar  disappears  from 
the  kernels  very  rapidly  after  the  ear  is  separated  from  the  stalk,  and 
within  24  hours  after  harvesting,  if  exposed  to  ordinary  tempera- 
ture, is  almost  entirely  absent.     The  season  of  com  is  more  nearly 
limited   to   the  season  of  maturity  in   a  given  region   than   that 
of  almost  any  other  common  vegetable,  for  it  can  not  be  stored 
for  any  considerable  time  in  good  condition,  even  with  modem  appli- 
ances, and  com  grown  in  warm  climates  and  shipped  long  distances 
to  our  winter  markets  is  very  expensive  and  rather  uncertain  as  to  its 
quality.    Com,  however,  may  be  readily  canned  on  a  commercial 
scale,  and  when  this  is  properly  done,  it  retains  many  of  its  desirable 
qualities.     It  is  not  surprising,  therefore,  to  find  that  canned  com  is 
one  of  the  most  popular  canned  vegetables.     In  canning  com  the 
process  is  much  the  same  as  that  followed  with  other  vegetables.     The 
kernels  cut  from  the  cob  and  salted  are  sterilized  in  sealed  cans,  the 
aim  being  to  apply  the  heat  in  such  a  way  and  for  such  a  time  that  the 
micro-organisms  causing  decay  will  be  destroyed,  while  at  the  same 
time  the  process  is  so  regulated  that  the  flavor  and  appearance  are 
changed  as  little  as  possible.     For  a  long  time  the  attempts  which 
were  made  to  can  com  on  the  cob  were  not  very  successful,  but  meth- 
ods have  been  improved,  and  com  canned  on  the  cob  is  becoming  an 
important  article  of  commerce. 

Succotash,  a  mixture  of  unripe  com  and  beans  cooked  together,  is 
a  dish  which  was  borrowed,  name  and  all,  from  the  Indians,  and  has 
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been  a  favorite  since  colonial  times.  To  vaiy  their  winter  diet,  the 
colonists  often  cooked  dry  ripe  com  and  beans  together,  but  such  a 
dish  does  not  possess  the  palatability  of  that  made  from  green  com. 
Com  with  tomatoes  is  another  mixture  which  many  persons  like  and 
which  is  quite  commonly  served.  Canned  com  with  tomatoes  is  on 
sale,  but  is  much  less  common  than  canned  succotash  or  canned  com 
alone.  Small  immature  ears  of  unripe  com  are  sometimes  used  in 
mixed  pickles,  particularly  in  Europe,  and  relishes  are  also  made  in 
the  United  States  from  green  com,  both  as  a  domestic  article  and 
commercially.  The  amount  of  green  com  used  for  such  purposes, 
however,  is  very  small  compared  with  that  used  fresh  or  canned. 

Table  7,  which  follows,  shows  the  composition  of  green  com,  fresh 
and  canned,  succotash,  and  com  and  tomatoes,  and  also  includes 
for  purposes  of  comparison  similar  data  for  some  other  common 
vegetables. 

Table  7. — Average  composition  of  green  com  and  other  vegetables. 


Kind  of  material. 


Green  com  on  cob,  as  parchased . . 
Qreen  com  on  cob,  edible  portion. , 

Green  com,  canned 

Green  com  and  tomatoesp  canned. 

Suocotaeh,  canned 

Beans,  Lima,  fresh,  as  purchaaed . 
Beans,  Lima,  fresh,  edible  portion 

Potatoes,  as  purchased 

Potatoes,  edible  portion 

Tomatoes,  fresh 


Refuse.   Water. 


Perct. 
61.0 


55.0 
26.0' 


Pro- 
tein. 


Fat. 


Perct. 
29.4 
75.4 
76.1 
87.6 
75.9 

aas 

68.5 
62.6 
78.3 
94.3 


Perct. 

Per  ct. 

1.2 

0.4 

3.1 

LI 

2.8 

L2 

1.6 

.4 

3.6 

LO 

3.2 

.3 

7.1 

.7 

1.8 

.1 

2.2 

.1 

.9 

.4 

Total  carb<H 

hydrates. 

Ash. 

®.^«S?*  Crude 

**«*'»     fiber 
etc.    I  "'^^* 

Perct.    Perct. 

Perct. 

7.7 

as 

19.2 

a5 

.7 

18.2 

.8 

.9 

9.1 

.5 

.8 

17.7 

.9 

.9 

9.1 

.8 

.8 

20.3 

L7 

L7 

14.7 

.8 

lao         .4 

LO 

3.3 

.6 

.5 

Fuel 

raloe 

per 

pound. 


oriei. 
180 
470 
45S 
225 
456 
255 
570 
310 
385 
105 


Yoiuig  corn  contains  on  an  average  a  little  more  protein  and  starch 
and  a  little  less  sugar  and  cellulose  than  the  mature  grain,  but  differs 
chiefly  from  the  dry  ripe  com  in  containing  much  larger  percentages 
of  water.  It  furnishes  about  as  much  food  material,  pound  for 
pound,  as  potatoes,  but  its  nutritive  value,  as  with  all  fresh  vegeta- 
bles, is  low  compared  with  that  of  such  foods  as  dry  ripe  beans  or  the 
cereal  grains.  When  purchased  on  the  ear  it  includes  over  60  per 
cent  inedible  portion  or  refuse,  whereas  the  amount  lost  with  the 
skin  of  potatoes  is  usually  only  20  per  cent.  Considering  the  com- 
paratively high  price  of  green  corn  of  good  quality  in  the  markets  of 
large  towns  and  cities,  it  is  certainly  a  more  expensive  food  than 
potatoes  or  some  other  vegetables.  If  grown  in  the  home  garden, 
however,  such  comparisons  do  not  hold,  and  imder  any  usual  circum- 
stances it  is  a  reasonably  economical  vegetable  when  in  season. 
Like  most  green  vegetables  it  is  more  valued  for  its  palatability  and 
for  the  pleasant  variety  which  it  gives  to  the  diet  than  for  the  nutri- 
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ms  which  it  supplies,    anci  is  certainly  not  expensive  as  compared 
with  other  foods  of  tliLs  class. 

It  is  often  stated  tliat  green  com  is  very  indigestible.     If  the  ears 
are  not  fresh  and  of   good  quality  the  com  may  cause  diorestive  dis- 
virbances,  particularly  if  improperiy  cooked;  and,  as  is  the  case  with 
limost  any  otlier  food,  overindulgence  may  be  followed  by  unpleas^ 
ant  consequences.      W  t&en  eaten  from  the  cob  ^^reen  com  is  often  not 
th<>rou^hly  masticated  and  the  kernels  or  the  skin  which  covers  them 
ohen  pass    through,    the     body   apparently   unchanged.     While    of 
•  omse  this  lessens  tlie  amount  of  nutritive  material  wliich  the  bodv 
obtains  from  the  com,  there  is  no  reason  to  suppose  that  this  is  harm- 
ful for  a  healthy  person;  but  if  desired  the  condition  may  be  very 
l&r^ly  avoided  by  running  a  knife  lengthwise  along  the  rows  and 
splitting  the  skins  of  the  kernels  before  they  are  eaten. 

A  digestion  experiment  made  at  Wesleyan  University,  Middletown, 
Conn.,  bv   Brvant    and   Milner,   in   connection   with   the   nutrition 
investigations    of   the  Office  of  Elxperiment    Stations,  showed    that 
^een  com  when    eaten    in   considerable  quantity  as  a  part   of  a 
simple   mixed   diet   was  fairly  well  assimilated,  about  84  per  cent 
f-^f  the  protein  and  97  per  cent  of  the  carbohydrates  which  it  supplied 
^>eing  retained  by  the  body,  and  on  the  whole  it  compared  favorably 
with  other  vegetables  which  were  studied  at  the  same  time.     Such 
data  are  too  limited  for  general  deductions,  but  taken  in  connec- 
tion with  the   almost    universal  experience    that   green   com  when 
well  cooked  is  a  wholesome  vegetable,  they  indicate  that  it  does 
not  deserve  the  reputation  for  "indigestibility"  sometimes  ascribed 
to  it- 
Succotash  and  com  and  tomatoes  are  similar  in  composition  to  the 
vegetables   of   which   they   are   composed^   while   canned   com   has 
practically  the  same  composition  as  the  freshly  cooked  product. 

Green  com,  both  fresh  and  canned,  is  often  used  for  making  soups, 
fritters,  and  other  dishes,  and  in  this  way  adds  to  the  palatability 
and  variety  of  the  diet. 

SIFMIEASY. 

Although  a  native  of  the  new  world  and  first  extensively  culti- 
vated there,  Indian  com  or  maize  is  now  grown  very  generalh'  wher- 
ever the  climate  permits.  In  the  United  States  com  is  by  far  the 
most  important  cereal,  and  is  grown  in  every  State,  though  the  south- 
eastern and  middle  western  sections  are  the  great  com  regions.  The 
greater  part  of  the  com  crop  is  used  for  feeding  live  stock  and  poultry, 
or  for  starch  making  or  other  manufacturing  purposes.  Neverthe- 
less, com  has  always  been  and  still  is  a  favorite  and  very  important 
source  of  human  food  in  America,  and  especialh'  in  the  South  Atlantic 
States,  where  it  ranks  with  wheat  as  a  breadstuff. 
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been  a  favorite  since  colonial  times.  To  vary  their  winter  diet,  the 
colonists  often  cooked  dry  ripe  com  and  beans  together,  but  such  a 
dish  does  not  possess  the  palatability  of  that  made  from  green  com. 
Com  with  tomatoes  is  another  mixture  which  many  persons  like  and 
which  is  quite  commonly  served.  Canned  com  with  tomatoes  is  on 
sale,  but  is  much  less  common  than  canned  succotash  or  canned  corn 
alone.  Small  inmiature  ears  of  unripe  com  are  sometimes  used  in 
mixed  pickles,  particularly  in  Europe,  and  relishes  are  also  made  in 
the  United  States  from  green  com,  both  as  a  domestic  article  and 
commercially.  The  amoimt  of  green  com  used  for  such  purposes, 
however,  is  very  small  compared  with  that  used  fresh  or  canned. 

Table  7,  which  follows,  shows  the  composition  of  green  com,  fresh 
and  canned,  succotash,  and  com  and  tomatoes,  and  also  includes 
for  purposes  of  comparison  similar  data  for  some  other  common 
vegetables. 

Table  7. — Average  composition  of  green  com  and  other  vegetables. 


Kind  of  material. 


Qreen  com  on  cob,  as  parchased . . 
Oreen  com  on  cob,  edible  portion. 

Green  com,  canned 

Oreen  com  and  tomatoes,  canned. 

Succotash,  canned 

Beans,  Lima,  fresh,  as  purchased . 
Beans,  Lima,  fresh,  edible  portion 

Potatoes,  as  purchased 

Potatoes,  ediDle  portion 

Tomatoes,  fresh 


Refuse. 


Per  a. 
61.0 


55.0 
20.6' 


Water. 


Per  a. 
29.4 
75.4 
76.1 
87.6 
75.9 

aas 

6&5 
62.6 
78.3 
94.3 


Pro- 
tein. 


Fat. 


Perct. 
1.2 
3.1 
2.8 
1.6 
3.6 
3.2 
7.1 
1.8 
2.2 
.9 


Perct. 

0.4 

1.1 

1.2 

.4 

1.0 

.3 

.7 

.1 

.1 

.4 


Total  carbo- 
hydrates. 


Starch, 

sugar, 

etc. 


Young  corn  contains  on  an  average  a  little  more  protein  and  starrh 
and  a  little  less  sugar  and  cellulose  than  the  mature  grain,  but  difleni 
chiefly  from  the  dry  ripe  corn  in  containing  much  larger  percentages^ 
of  water.  It  furnishes  about  as  much  food  material,  pound  for 
pound,  as  potatoes,  but  its  nutritive  value,  as  with  all  fresh  ve^ret*- 
bles,  is  low  compared  with  that  of  such  foods  as  dry  ripe  beans  or  ihi 
cereal  grains.  When  purchased  on  the  ear  it  includes  over  60  i>er 
cent  inedible  portion  or  refuse,  whereas  the  amount  lost  with  tbt* 
skin  of  potatoes  is  usually  only  20  per  cent.  Considering  the  coiw- 
paratively  high  price  of  green  com  of  good  quality  in  the  markets  v^ 
large  towns  and  cities,  it  is  certainly  a  more  expensive  food  tliat. 
potatoes  or  some  other  vegetables.  If  grown  in  the  home  gardoi: 
however,  such  comparisons  do  not  hold,  and  under  any  usual  circuuv 
stances  it  is  a  reasonably  economical  vegetable  when  in  seast^r. 
Like  most  green  vegetables  it  is  more  valued  for  its  palatability  ai.« 
for  the  pleasant  variety  wliich  it  gives  to  the  diet  than  for  the  nutn- 
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ents  wHch  it  supplies,  and  is  certainly  not  expensive  as  compared 
with  other  foods  of  this  class. 

It  is  often  stated  that  green  com  is  very  indigestible.  If  the  ears 
are  not  fresh  and  of  good  quality  the  com  may  cause  digestive  dis- 
turbances, particularly  if  improperly  cooked;  and,  as  is  the  case  with 
ahnost  any  other  food,  overindulgence  may  be  followed  by  unpleas- 
ant consequences.  When  eaten  from  the  cob  green  corn  is  often  not 
thoroughly  masticated  and  the  kernels  or  the  skin  which  covers  them 
often  pass  through  the  body  apparently  unchanged.  While  of 
course  this  lessens  the  amoimt  of  nutritive  material  which  the  body 
obtains  from  the  com,  there  is  no  reason  to  suppose  that  this  is  harm- 
ful for  a  healthy  person;  but  if  desired  the  condition  may  be  very- 
largely  avoided  by  running  a  knife  lengthwise  along  the  rows  and 
splitting  the  skins  of  the  kernels  before  they  are  eaten. 

A  digestion  experiment  made  at  Wesleyan  University,  Middletown, 
Conn.,  by  Bryant  and  Milner,  in  connection  with  the  nutrition 
investigations  of  the  Office  of  Experiment  Stations,  showed  that 
green  com  when  eaten  in  considerable  quantity  as  a  part  of  a 
simple  mixed  diet  was  fairly  well  assimilated,  about  84  per  cent 
of  the  protein  and  97  per  cent  of  the  carbohydrates  which  it  supplied 
being  retained  by  the  body,  and  on  the  whole  it  compared  favorably 
with  other  vegetables  which  were  studied  at  the  same  time.  Such 
data  are  too  limited  for  general  deductions,  but  taken  in  connec- 
tion with  the  almost  universal  experience  that  green  com  when 
well  cooked  is  a  wholesome  vegetable,  they  indicate  that  it  does 
not  deserve  the  reputation  for  **indigestibility"  sometimes  ascribed 
to  it. 

Succotash  and  com  and  tomatoes  are  similar  in  composition  to  the 
vegetables  of  which  they  are  composed,  while  canned  com  has 
practically  the  same  composition  as  the  freshly  cooked  product. 

Green  com,  both  fresh  and  canned,  is  often  used  for  making  soups. 
Fritters,  and  other  dishes,  and  in  this  way  adds  to  the  palatability 
and  variety  of  the  diet. 

SUMMARY. 

Although  a  native  of  the  new  world  and  first  extensively  culti- 
rated  there,  Indian  com  or  maize  is  now  grown  very  generally  wher- 
>ver  the  climate  permits.  In  the  United  States  com  is  by  far  the 
nost  important  cereal,  and  is  grown  in  every  State,  though  the  south- 
eastern and  middle  western  sections  are  the  great  com  regions.  The 
rreater  part  of  the  com  crop  is  used  for  feeding  live  stock  and  poultry, 
>r  for  starch  making  or  other  manufacturing  purposes.  Neverthe- 
ess,  com  has  always  been  and  still  is  a  favorite  and  very  important 
ource  of  human  food  in  America,  and  especially  in  the  South  Atlantic 
states,  where  it  ranks  with  wheat  as  a  breadstuff. 
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The  germ  of  com  makes  up  an  imusually  lai^  percentage  of  the 
kernel  as  compared  with  most  grains,  and  as  the  germ  is  very  rich  in 
fat  the  grain  as  a  whole  is  characterized  by  an  imusually  large  pro- 
portion of  this  constituent.  The  proportion  of  protein  is  also  fairly 
high.  Carbohydrates,  particularly  starch,  make  up  the  greater  part 
of  the  nutritive  material  of  com,  as  of  other  careab.  Until  about 
fifty  years  ago  com  was  simply  ground  and  then  bolted  or  sifted  at 
the  mill  or  at  home  in  making  meal  for  cookery,  but  now  it  is  usually 
kiln-dried  and  deprived  of  the  outer  skin  and  germ  before  grinding. 
The  modem  granulated  com  meal  is  bolted  to  free  it  from  offal  prod- 
ucts and  is  finer  and  keeps  better  than  the  old-fashioned  sort,  though 
it  does  not  differ  from  it  very  materially  in  composition  except  that 
it  contains  a  little  less  fat  and  crude  fiber.  The  removal  of  the  com 
oil  modifies  the  flavor,  though  it  undoubtedly  improves  the  keeping 
quaUties.  In  general,  com  meal  contains  a  Uttle  more  fat  and  starch 
and  a  Uttle  less  protein  than  wheat  flour,  but  after  all  it  resembles 
this  staple  foodstuff  quite  closely  in  chemical  composition. 

The  changes  brought  about  in  com  by  the  heat  of  cooking  are 
much  the  same  as  those  observed  in  other  cereal  grains.  Thus,  the 
cell  walls  made  up  of  indigestible  crude  fiber  are  softened  and  broken 
down  and  so  the  starch  inside  may  be  more  readily  reached  by  the 
digestive  juices.  Heat,  ¥dth  or  without  the  presence  of  water,  changes 
some  of  the  insoluble  starch  into  forms  which  are  easily  dissolved,  a 
condition  favorable  for  digestion.  Cooking  has  further  advantages 
in  that  it  improves  the  flavor  of  com  and  thoroughly  sterilizes  it,  & 
matter  which  may  be  very  important  under  some  conditions. 

Com  protein  does  not  contain  the  elastic,  tenacious  gluten  which 
is  characteristic  of  wheat  protein  and  so  com  meal  does  not  give  a 
light  porous  loaf  with  yeast.     For  this  reason  com  meal  alone  is  sel- 
dom used  for  raised  bread,  but  is  usually  baked  in  thin  cakes  whicb 
are  granular  rather  than  porous,  although  such  leavening  aiateri» 
as  eggs,  sour  milk  with  soda,  etc.,  may  be  used  in  making  the  battef 
When  com  meal  is  mixed  with  wheat  flour  or  rye  flour  the  doujri 
may  be  raised  with  yeast.    Such  bread,  of  which  '*  rye  and  Indian 
bread  is  a  typical  example,  is  most  palatable  when  slowly  cooked  v 
rather  large  loaves.     Com  meal  is  often  used  for  making  mush  ♦  * 
porridge.     Under  the  name  "hasty  pudding,"  this  dish  used  to  U 
a  favorite  in  New  England  and  is  still  frequently  served  as  a  supp^ : 
dish. 

Samp  and  hominy,  which  are  much  less  finely  ground  than  cr^v 
meal,  are  cooked  like  other  grits  and  are  commonly  used  as  a  break- 
fast cereal  or  as  a  vegetable  to  accompany  meat.  Hominy  is  ito-r 
frequently  made  without  the  skin  and  germ.  Like  other  siniil? 
cereal  goods  hominy  and  samp  require  long-continued  and  thoroiii: 
cooking,  especially  when  coarse. 
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Hulled  com  is  an  old-fashioned  dish  in  which  the  kernels,  instead 
of  being  ground  or  degerminated,  are  steeped  in  lye  until  the  hulls 
are  loosened,  soaked  in  clear  water  until  free  from  alkali,  and  then 
boiled  until  soft  and  tender. 

There  are  various  proprietary  breakfast  foods  made  from  com.  In 
most  of  these  the  grain  has  been  cooked  until  tender  and  then  rolled 
or  flaked  and  sometimes  parched  with  or  without  the  addition  of 
malt  or  other  flavoring  material. 

Small  hard  varieties  of  com  when  shaken  over  a  hot  fire  pop  or 
burst  to  a  white,  light  mass,  owing  to  the  sudden  expansion  to  steam 
of  moisture  in  the  cells  making  up  the  interior  of  the  grain.  Popped 
com  is  sometimes  used  at  table,  but  is  usually  eaten  out  of  hand. 
The  total  amount  consumed  is  fairly  large.  Varieties  of  com  which 
will  not  pop  are  sometimes  parched  and  eaten  and  are  also  used  as  a 
coffee  substitute. 

Cornstarch  has  long  been  an  important  foodstuff  commonly  used  for 
making  puddings  and  desserts  and  for  invalid  cookery.  Glucose  made 
from  cornstarch  is  a  very  common  commercial  product.  The  use  of 
com  oil  as  a  culinary  fat  is  comparatively  recent  but  seems  promising. 
Com  meal  and  other  com  products  are  used  in  making  an  endless 
variety  of  batter  breads,  cakes,  and  other  dishes  for  which  recipes 
may  be  found  in  books  devoted  to  cookery. 

Unripe  or  green  com  is  frequently  used  as  a  vegetable,  particularly 
in  America.  Like  all  green  vegetables  it  is  succulent  and  contains  a 
small  amount  of  nutritive  material  in  proportion  to  its  bulk,  being 
esteemed  for  its  pleasing  flavor  and  the  variety  which  it  gives  to  the 
riiet  rather  than  for  its  direct  food  value.  Com  canned  alone  or 
mixed  with  beans  or  tomatoes  is  a  common  commercial  product, 
reasonable  in  price,  and  a  useful  addition  to  the  list  of  vegetables, 
particularly  in  the  winter  diet. 

Careful  experiments  made  to  test  the  digestibility  of  com  indicate 
that  the  carbohydrates  are  almost  completely  utilized  by  the  body 
lo  matter  how  the  grain  is  cooked.  The  method  of  preparation, 
lowever,  apparently  makes  considerable  difference  in  the  digesti- 
>ility  of  the  protein.  Thin,  porous  com  bread,  such  as  johnnycake, 
tnd  even  the  thick  loaves  of  Boston  brown  bread,  made  of  equal  parts 
}f  com,  rye,  and  wheat,  furnish  as  large  a  proportion  of  digestible 
irotein  as  white  wheat  bread  raised  with  yeast.  On  the  other  hand, 
he  protein  of  hoecake  (com  meal  mixed  with  water  and  baked  in 
hin  sheets)  has  been  found  to  be  sUghtly  less  digestible  than  that  of 
^^heat  bread,  while  the  protein  of  hasty  pudding  and  boiled  hominy 
$  only  about  73  per  cent  digestible  as  compared  with  83  to  86  per 
ent  in  the  above-mentioned  types  of  com  bread. 

The  com  breakfast  foods  and  other  com  products  have  much  the 
ame  digestibility  as  com  meal  when  cooked  in  similar  ways.    The 
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variations  which  have  been  noted  with  the  different  com  breads  and 
other  com  dishes  are  of  the  same  character  as  those  observed  with 
similar  foods  made  from  wheat  flour  of  different  sorts. 

Com,  though  a  wholesome  and  very  useful  foodstuff  which  may 
be  cooked  in  many  ways,  is  not  likely  to  replace  wheat  as  a  leading 
breadstuff  where  the  latter  can  be  obtained,  as  wheat  bread  is  com- 
monly considered  to  be  more  appetizing  for  everyday  use  and  has  an 
advantage  in  that  it  keeps  for  a  longer  time  in  good  condition  ato 
baking.  Com  breads,  however,  give  a  pleasant  variety  to  the  diet, 
and  being  more  easily  and  quickly  made  than  wheat  bread  are 
especially  useful  when  hot  bread  is  wanted  and  time  is  limited.  Com 
breads  and  com  cakes  are  so  easily  made  that  they  are  favorites  in 
camps  and  wherever  cooking  appliances  are  few  and  simple. 

Where  conditions  are  especially  favorable  to  com  cultivation,  as  in 
the  mountain  districts  of  the  southeastern  United  States,  some  par^ 
of  Italy,  and  the  Balkan  regions  of  Europe,  com  is  often  the  staple 
cereal  food  and  not  infrequently  the  principal  article  of  diet  for  the 
poor.  In  times  of  distress  people  have  lived  on 'this  grain  alone  ft»f 
considerable  periods,  but,  like  other  grains,  it  contains  too  little  proteis 
in  proportion  to  its  fat  and  carbohydrates  to  supply  the  body  witk 
nutritive  material  in  the  proper  proportion,  and  it  should  be  com- 
bined with  materials  rich  in  protein,  such  as  lean  meat,  milk,  che£S« 
dry  beans,  etc.  When  thus  combined  it  is  a  healthy,  nutritious,  awl 
inexpensive  food  and  has  been  proved  by  conmion  experience  to  b* 
wholesome,  palatable,  and  a  welcome  addition  to  the  diet. 

Considering  all  of  its  uses,  com  is  one  of  the  most  important  cere* 
foods  from  the  standpoint  of  palatability,  nutritive  value,  an 
digestibility.  It  may  be  prepared  for  the  table  in  a  great  variety  '' 
ways,  and  in  some  form  or  other  is  deservedly  used  in  the  majority' 
American  homes. 
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DIVERSIFIED  FARMING  UNDER  THE  PLANTA 

TION  SYSTEM. 


UrTRODTTGTIOV. 

At  sundry  times  and  at  various  places  much  of  the  farm  land  of 
this  country  has  been  devoted  to  the  growing  of  one  particular  crop. 
If  for  a  series  of  years  a  certain  crop  brings  a  high  price,  many  farmers 
are  likely  to  plant  lai^e  areas  of  that  crop,  and  often  the  entire  farm 
is  given  over  to  it.  Again,  certain  soils  in  certain  climates  lend 
themselves  peculiarly  to  the  best  development  of  a  certain  crop,  and 
here  also  the  entire  acreage  is  likely  to  be  in  that  particular  crop. 

Without  disputing  the  good  points  of  such  practice,  such  as  the 
profits  secured  at  times,  the  possibility  of  establishing  a  reputation  for 
a  certain  product,  the  thorough  knowledge  obtained  of  a  particular 
crop  and  its  peculiarities,  and  the  small  equipment  of  machinery 
required  for  it,  it  is  only  necessary  to  point  out  some  of  the  evil  results 
of  the  system  in  order  to  convince  most  people  of  its  harmfulness. 

One  result  of  the  continued  cultivation  of  a  single  crop  is  the  in- 
fection of  the  soil  with  spores  of  fungous  diseases  peculiar  to  the  plant 
^own.  The  practice  also  results  in  a  rapid  depletion  of  soil  fertility, 
[n  unfavorable  years — years  of  frost,  of  drought,  of  much  rain,  of 
insect  attacks,  or  of  very  low  prices — the  farmers  who  depend  upon 
)ne  crop  are  brought  to  a  realization  of  the  value  and  the  necessity 
)f  diversification. 

In  the  United  States  there  have  been  many  examples  of  this  lack 
>f  diversification,  and  also  many  examples  of  the  resulting  evils.  In 
he  Central  States  com  was  grown  for  many  years  on  the  same  soil 
in  til  low  prices  and  low  yields  compelled  the  farmers  to  diversify.  In 
he  North  and  the  Northwest  wheat  was,  and  in  many  places  is  still, 
Jmoet  the  only  crop  grown.  Many  farmers  who  depended  upon  it 
lone  went  out  of  business  during  several  successive  imfavorable 
eriods.  Similar  results  have  been  observed  at  various  times  with 
ottoiiy  sugar  cane,  rice,  potatoes,  hops,  grapes,  peaches,  apples, 
nions,  and  other  crops.  Just  recently  a  disease  has  been  found 
poo  melons  which  may  make  it  more  profitable  to  grow  some  other 
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crop  for  a  few  years.  There  is  also  a  root-rot  appearing  upon  rad- 
ishes which  may  necessitate  the  abandonment  of  that  crop  upon 
infected  soils.  So,  also,  the  ravages  of  the  boll  weevil  are  compelling 
the  southern  farmer  to  diversify.  If  the  boll  weevil  causes  both  the 
upland  and  the  bottom-land  farmers  of  the  South  to  diversify  and 
rotate  their  crops,  it  will  prove  to  be  not  an  unmixed  evil. 

Upland  farmers  take  more  readily  to  diversification  and  rotation 
than  do  the  river-bottom  planters,  and  for  several  reasons.    In  the 
first  place  their  soils  are  poorer,  and  a  rotation  of  crops  is  impera- 
tive in  order  to  obtain  any  reasonable  yield,  while  the  bottom  soils 
have  such  a  mine  of  fertility  in  and  beneath  them  that  it  is  often 
many  years  before  there  is  any  noticeable  decrease  in  yield,  even 
where  only  one  crop  is  grown.     The  average  number  of  acres  to  the 
owner  is  less  on  the  hill  than  on  the  bottom  land  and  the  tenants  are 
fewer  in  number.    The  hill  farmers  usually  live  upon  their  farms,  while 
the  bottom-land  planters  as  a  rule  reside  in  town,  where  it  is  impossible 
for  them  to  keep  an  eye  upon  all  the  details  of  a  diversified  system  of 
farming.    Besides  being  in  a  position  to  better  oversee  the  work,  the 
hill  farmers  also  do  more  of  their  own  work,  and  this  is  an  important 
factor  in  diversification.     It  can  hardly  be  expected  that  a  class  of 
tenants  whose  crop  of  cotton  often  grows  in  spite  of,  rather  than 
because  of,  them  will  make  a  success  of  live  stock,  truck,  or  fruit 
growing — complex  industries  which  require  a  more  thorough  knowl- 
edge of  scientific  agriculture.     After  tenants  have  been  instruct^Hl 
how   to  handle  such  products  and    have   become  accustomed  to 
them  there  will  be  less  difficulty  in  planning  for  diversification. 
The  bottom-land  planters  usually  keep  only  enough   live  stock  t« 
carry  on  the  work  of  the  plantation,  while  it  is  no  uncommon  thine 
to  find  a  hill  farm  with  twenty  to  thirty  head  of  cattle,  an  equa) 
number  of  swine,  and  several  head  of  mule  or  horse  colts.     Hv 
keeping  of  live  stock  necessitates  growing  more  forage  crops;    con- 
sequently more  of  the  total  acreage  of  the  fiarm  must  be  devoted  u 
the  raising  of  this  feed.     These  forage  crops  are  fed  to  the  live  stoci 
and  the  manure  is  returned  to  the  soil,  thus  preserving  its  fertility. 

The  planters  maintain  that  because  of  the  roving  tendency  of  xh 
tenant  class  they  can  not  plan  for  diversified  farming.  This  roving 
is  partly  due  to  the  desire  of  the  tenant  to  better  himself,  each  nud 
wanting  to  work  where  he  can  make  the  most  money.  In  the  ti^ 
examples  cited  later  the  planters  say  that  to  hold  their  tenants  a. 
they  have  to  do  is  to  show  that  the  tenants  can  make  more  on  th^i 
particular  plantation  than  Upon  any  other.  The  planters  do  thi5  ^  ] 
encoiuraging  their  men  to  fix  up  their  homes,  so  that  they  vriil  >H 
homes  in  the  true  sense  of  the  word,  to  grow  as  much  as  p<MBil<^ 
upon  their  holdings  of  what  they  need  to  eat,  to  keep  more  or  M 
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live  stock,  and  to  raise  forage  for  that  stock.  And  then  the  planters 
advise  them  to  growsuch  crops  as  will  bring  in  money  at  various 
seasons  of  the  year.  It  is  no  trouble  to  hold  a  tenant  with  such 
surroundings  and  with  another  pay  day  only  a  few  weeks  ahead, 
but  it  is  very  easy  to  lose  one  when  there  is  only  an  annual  pay  day, 
as  is  the  case  when  cotton  is  the  only  money  crop. 

One  of  the  main  reasons  for  this  lack  of  diversification  is  the  lack 
of  forehandedness  among  the  tenant  class  and  the  disinclination  of 
the  planters  and  the  merchants  to  lend  money  or  supplies  on  any- 
thing but  cotton.  This  is  because  cotton  is  ''  tangible."  A  dishonest 
tenant  can  dispose  of  eggs,  butter,  grain,  pork,  hay,  or  truck  with- 
out the  knowledge  of  his  creditor,  but  a  cotton  bale  is  too  large  to 
escape  imdetected,  and  especially  so  as  the  planter  gets  a  record  of 
it  as  it  passes  through  the  gin.  Unfortunately,  it  is  true  that  most  of 
the  merchants  do  not  want  to  abolish  the  credit  system.  It  is  to 
their  advantage  to  continue  it,  and  some  of  them  fail  to  see  that  the 
entire  country  is  held  back  because  of  it. 

Many  of  the  planters  affirm  that  there  is  no  money  in  anything 
but  cotton,  but  this  has  been  proved  a  faUacy.  At  the  present 
prices  of  pork  and  the  cheapness  of  producing  it  in  the  South,  and 
at  the  present  prices  of  hay  and  other  forage,  of  cowpeas  for  seed,  of 
good  cows,  of  truck,  and  of  mules,  money  can  be  made  in  diversified 
farming. 

The  planters  are  held  in  a  system  fixed  by  their  predecessofs. 
This  sjTstem  was  a  development  through  a  series  of  years  of  very 
peculiar  conditions,   a  development  in  which  few  of  the  present 
planters  played  a  part,  but  resulting  in  a  system  from  which  many  of 
them  do  not  care  to  depart  and  do  not  know  how  to  depart.     This 
paper  is  intended  to  show  those  who  may  desire  to  change  their 
methods  how  other  men  have  started  in  the  work  of  diversification. 
Mr.  F.  M.  Greene,  of  Atlanta,  Tex.,  instructs  each  of  his  tenants 
to  devote  a  few  acres  each  year  to  Irish  potatoes,  and  then,  by  digging 
all  at  the  same  time,  a  carload  is  obtained  for  shipment.     Later  in 
the  summer  cabbages  are  planted  on  this  land,  to  come  off  in  January 
and  February.     This  last  winter  (1906-7)  a  profit  of  $150  an  acre 
was  realized  on  the  cabbage  crop.     This  is  a  simple  system  of  diversi- 
fication, but  it  gives  the  men  three  money  crops  at  three  different 
times  of  the  year. 

AH  SXPEBnOBHT  IH  DIYSBSIFIEB  FABMIHa. 

In  1906  the  Louisiana  Agricultural  Experiment  Station  and  the 
United  States  Department  of  Agriculture  began  some  diversification 
'virork  with  the  tenants  on  the  Rosalie  Plantation  at  Moreland,  La., 


10 

owned  by  Mr.  William  Polk,  of  Alexandria,  La.  Mr.  Henry  Easter- 
brook,  of  Pineville,  La.,  had  direct  charge  of  this  work,  under  the 
supervision  of  the  Office  of  Farm  Management  Investigations  of  the 
Bureau  of  Plant  Lidustry. 

-Each  tenant  set  aside  for  this  experiment  nearly  2  acres  of  land, 
on  which  he  planted  potatoes,  watermelons,  sweet  com,  and  cabbage- 
approximately  one-half  acre  of  each.  These  crops  were  planted  at 
the  same  time  by  all  of  the  tenants,  so  as  to  be  ready  for  harvest  at 
the  same  time  upon  all  of  the  fields. 

Because  of  poor  seed  and  excessive  rainfall  in  the  early  spring  the 
com  crop  was  very  poor.  In  four  instances  it  was  a  complete  failure, 
while  in  the  others  there  was  an  insufficient  quantity  for  marketing, 
and  it  was  therefore  fed  to  stock  upon  the  place.  From  May  6  until 
June  26,  1906,  there  was  no  rain,  and  because  of  this  the  cabbage 
crop  was  also  a  failure.  One  tenant,  A.  Palmer,  planted  sweet  pota- 
toes when  the  com  and  cabbage  failed.  These  yielded  at  the  rate  of 
271  bushels  to  the  acre.  Half  of  the  crop  was  sold  at  prices  ranging 
from  50  cents  to  a  dollar  per  bushel,  the  average  price  being  60  cents. 
The  other  half  was  kept  for  family  use. 

The  Irish  potato  crop  was  decidedly  a  success,  as  shoMm  by  Table 
1,  only  one  tenant  reporting  a  failure: 

Table  1. — Potato  crop^  1906,  of  tefiants  on  the  plantation  of  William  Polk,  near  Mo^- 

land.  La. 


o 

-a 


1 

2 
3 
4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


Name  of  tenant. 


Yield 
to  the 

acre. 


H.  Edwards 

N.  Dixon. 

J.  Crawroid 

J.  Brown 

0.  Maaon 

J.  Chase 

T.  Orlmble 

A.  Flgglns 

W.  Odom 

1.  Carey 

T.  Jefferson 

H.  Thompson... 

A.  Wmiams 

S.  Ooodman 

8.  Honey 

P.  Thompson . . . 

A.  Palmer 

E.  Brown 

Total 

Average,  includ- 
ing No.  18 

Average,  exclud- 
ing No.  18 


Expenses  to  the  acre. 


Gross 
re- 

Fer- 

Net 

Loas. 

ceipts. 

tlli- 

Seed. 

Bags. 

Rent. 

Total. 

prDiii.| 

rers. 

96.88 

11.26 

la  73 

S17.75 

1 
1 

127.90 

16.88 

$12.15 

36.00 

3.44 

6.88 

1.68 

.94 

12.94 

23.06 

31.13 

3.44 

6i88 

1.40 

.84 

12.56 

1&57 

42.93 

3.44 

6.88 

1.75 

1.26 

13.32 

29.61 

38.85 

3.44 

6.88 

1.75 

1.25 

13.32 

25l53 

37.14 

3.44 

6.88 

1.68 

1.25 

ia25 

23.89 

32.55 

3.44 

6.88 

1.40 

1.25 

12.97 

19.58 

28.43 

3.44 

a88 

1.33 

.94 

12.59 

15.84 

31.35 

3.44 

6.88 

1.47 

1.25 

13.04 

18.31 

28.35 

3.44 

6.88 

1.33 

1.25 

12.90 

1&46   

27.83 

4.13 

6.88 

1.19 

1.13 

13.33 

14.50 

25.73 

3.44 

6.88 

1.26 

1.25 

12.83 

12.90 

2&43 

4.13 

6.88 

1.33 

1.26 

13.50 

11.84 

24.00 

a  44 

&88 

1.12 

1.25 

12.60 

11.31 

23.03 

3.44 

6.88 

1.05 

1.25 

12.62 

ia4i 

19.58 

3.44 

6.88 

.91 

1.25 

12.48 

7.10 

17.70 

3.44 

6.88 

.84 

1.25 

12.41 

&29 

. 

3.51 

3.44 

&88 

.14 

1.25 

11.71 

SS.1S 

501.46 

66.74 

123.84 

22.89 

20.83 

234.30 
28.20 

275l34 

.  .  •  •  •  ^. 

au 

1 

NX 

profit 
to 
Chi> 

acrt 


f42.X 

^:. 
jar 
si« 
17  :» 

la* 
i». - 

JU  •* 

t4> 
l(l> 


3J  .■ 

Sir 


It  will  be  seen  that  the  net  profits  to  the  acre  on  the  crop  of  IrisJ: 
potatoes  varied  from  $10.58  to  S61.49,  averaging  $32.10,  includia: 
the  one  failure.     The  yields  varied  from  nearly  8  to  107  bushels  to  ibi 
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acre,  aTeraging  61 1  bushels.     If,  however,  the  one  failure  is  not  taken 
into  eonsideration,  an  average  yield  of  70^  bushels  and  an  average 
profit  of  $35.20  to  the  acre  are  shown.    These  potatoes  were  dug  on 
May  21  and  22,  1906,  and  sold  in  the  car  at  90  cents  a  bushel.     The 
yields  would  have  been  larger  but  the  price  lower  had  they  been  dug 
one  week  later.     In  addition  to  this  crop  of  potatoes  with  profits  of 
over  S30  per  acre,  it  would  have  been  possible  to  have  grown  after- 
wards a  good  crop  of  Mexican  June  com,  or  cowpeas,  or  other  crops 
upon  this  same  land  and  to  have  followed  these  by  some  winter  crop. 
When  it  is  considered  that  none  of  these  tenants  had  ever  before 
grown  Irish  potatoes  and  had  to  be  instructed  in  their  cultivation 
from  the  very  beginning,  the  possibilities  open  to  them  in  the  future 
as  they  become  more  familiar  with  the  crop  can  be  seen. 

The  watermelons  were  sold  in  Alexandria  and  other  neighboring 
towns  as  they  matured,  bringing  an  average  of  7  cents  each.     Water- 
melons grown  upon  bottom  lands  are  poorer  in  quality  than  those  pro- 
duced upon  the  hill  lands,  and  bring  less  upon  the  market.     One  load 
of  these  melons  was  sold  on  the  State  camp  grounds,  but  the  demand 
for  them  was  slight  because  of  their  poor  quahty.     It  will  be  seen 
from  Table  2  that  the  yields  varied  from  0  to  600  melons  to  the  acre, 
averaging  about  300  per  acre  for  the  15  productive  plots  recorded. 
The  results  in  money  varied  from  a  loss  of  $4.54  on  half  an  acre  to  a 
gain  at  the  rate  of  $85.83  to  the  acre,  the  average  profit  being  $25.41. 

Table  2. —  Watermelon  crop,  1906,  of  tencmts  on  the  plantation  of  William  Polk,  near 

Moreland,  La. 


SikUM  of  tenant. 


'.  Orimblo... 
'.  Thompaon. 

V.  Odoxn 

.  OoodniAn.. 

Cansy 

.  Ma«on 

I.  I>lxon 

.  Figginm 

Ctuu» 

ICoDPr 

Oraw'xord... 
.  wmiBJnm.. 

Brown 

.  Edwards.. 
.  TTiompaon. 

jr{fi*r»on — 

Palmer-.  -- 

Brown 


Num- 
ber 
grown 
to  the 
acre. 


Total 

A  veraipB  for  the  15  plots 


eoo 

eoo 

450 
400 
410 

doo 

280 
260 
240 
220 
214 
200 
225 
103 

(«) 
27 
0 
0 


4.539 

aoo 


Area. 


Expenses  to  the  aoie. 


Aeret. 


9k 


Fertl- 
Ucer. 


12.06 
2.06 
2.06 
2.00 
2.06 
2.06 
2.06 
2.06 
2.06 
2.06 
2.06 
2.06 
2.06 
1.04 
2.06 
2.06 
2.06 
2.06 


36.06 


Seed. 


tl.03 
1.02 
1.02 
1.22 
L02 
1.09 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
.81 
1.02 
1.02 


1&35 


Rent. 


tl.80 
1.46 
2.03 
1.36 
1.24 
2.03 
1.46 
1.46 
1.46 
1.46 
1.79 
1.46 
1.46 
1.17 
1.91 
.50 
1.46 
1.46 


27.05 


I 


a  No  record. 


Total 


$4.88' 
4.54 
5wll 
4.63 
432 
5.11 
4.54 
4.54 
4.54 
4.54 
4.87 
4.54 
4.54 
a23 
4.09 
a46 
4.54 
4.54 


81.46 


Oross 

re- 
ceipts. 


tS7.70 
39.00 
34  50 
2a  85 
17.50 
2&00 
18.50 
17.60 
1&60 
15l40 
l&OO 
14  75 
10.60 
6.30 
8.40 
400 


Net 
profit. 


158.82 
34  46 
29.39 
19.22 

iai8 

19.89 
ia96 
12.96 
11.96 
10.86 
13.13 
10.21 
6.06 

ao7 

a  41 
.54 


327.50 


25&12 


Loss. 


14  54 
4  54 


9.08 


Net 
profit 
to  the 
acre. 


S8&83 
68.92 
42.45 
41.64 
31.16 
28.73 
27.92 
25.92 
2a  92 
21.72 
21.48 
20.42 
12.12 
7.68 
5.21 
2.70 


467.81 
25.41 
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The  figures  in  Tables  1  and  2  include  the  rent  of  the  land  and  the 
cost  of  seed,  fertilizers,  and  bagging  for  the  potatoes,  but  do  not 
include  any  expense  for  labor.  The  rent  is  figured  at  $5  an  acre  for 
the  time  actually  taken  to  produce  the  crop. 

From  observations  during  the  first  year's  work  it  was  clearly  seen 
that  it  was  possible  to  establish  a  system  of  diversification  on  plan- 
tations and  that  the  tenants  were  eager  to  raise  other  things  than 
cotton,  provided  the  owner  was  willing  and  they  had  some  little 
instruction  in  the  care  of  the  new  crops.  However,  it  was  noticed  that 
true  diversification  is  possible  only  where  the  tenant  lives  upon 
the  land  which  he  tills.  When  this  is  the  case  he  can  keep  live  stock, 
raise  the  necessary  feed,  provide  pastures,  and  attend  to  the  little 
details  required  by  a  diversified  farm.  Where  a  tenant  lived  a  few 
miles  from  his  holdings  he  lost  too  much  time  in  going  back  and  forth 
and  was  unable  to  give  the  necessary  attention  to  his  crops.^  Because 
of  this  loss  of  time  the  owner  during  the  past  winter  has  moved  manv 
of  his  cottages  from  the  old  "  quarters"  to  the  holdings  of  the  tenant^. 
Many  of  the  houses  have  been  remodeled.  A  prize  is  offered  to  tlie 
tenant  showing  the  most  taste  in  the  improvement  of  his  home  and 
environments. 

All  the  tenants  were  much  pleased  with  the  experiment  and  desired 
to  continue  it.  The  owner  is  now  one  of  the  greatest  diversification 
enthusiasts  in  the  South.  For  1907  he  has  planned  to  diversify  fur- 
ther by  adding  sugar  cane,  alfalfa,  and  other  crops  to  his  list.  (Set^ 
Table  3.)     He  also  has  extended  the  work  to  his  adjoining  plantation. 

Table  3  gives  the  names  of  the  tenants  on  Emfield  and  Rosalie 
plantations,  with  the  acreages  which  they  have  in  each  crop.  The 
larger  acreage  is  still  in  cotton  and  com,  but  there  are  considerable 
areas  in  ribbon  cane,  alfalfa,  and  Irish  potatoes,  each  terant  having 
from  1  to  5  acres  of  each  of  these  crops.  Then  there  are  smaller  area^ 
in  watermelons,  cabbages,  and  sweet  potatoes. 

a  The  cabbage  crop  referred  to  might  have  been  saved  had  the  tenants  lived  n%*A- 
ehough  BO  as  to  have  been  able  to  water  it. 
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TlBLS   3. 


—Kindt  q/*  crojm,  with  aenagea,  grown  by  tenants  of  WiUiam  Polk  in  1907, 

with  number  of  live  etock  kept. 


Same  of  teuuit  And 
liamber  in  hia 
hmily. 


A.FtaiM(2).... 
T.Jdrersoii(4)... 

A-  PaluMT  (8) 

I.Jackion(^) 

A-  Strac«n«r  (5) . . 
A.WiiiUin»(6)... 

I.  C«P8y  (8) 

<i  M4»n(10) 

P.  T1iomp«on  (4) . 

W.  Odom(lO) 

T.0rimWe(7)... 
^-  Thompeon  (3) 

J.(3iMe(4) 

H.  Edmrdfl  (8) . . 
LJohnion  (5)... 

W.King  (10) 

H.  Griffin  (6) .  . 
LFoiUr  («)...;; 

^.Boxter(5) 

J- Party  (8) 

g.B»yoQ(3) 

A.  Ashley  (4) 

Jf  Odom  (2) 

J.roUettoO).... 
»  0«cinto(6)... 
p  Romero  (6) . . . 
S  (ioodman  (4) 

B.  Baniido  (5) .'.". 
J-WmUmi(2)... 

^  Monie(4) 

l  Brown  (5) 

E  Brown  (9> 

X.  DUoo^(12) 

J, Crawford  (6)... 

g  Bttml(3) 

H-Low(2) 

ToUl 


In  addition  to  the  crops  specified,  three  tenants  had  an  eighth  of  an 
acre  each  in  onions;  two,  one-fourth  acre  each  in  peanuts;  one,  one- 
fourth  acre  in  sweet  com;  and  one,  6  acres  in  Johnson  grass,  while  one 
tenant  had  three-fourths  of  an  acre  each  in  clover  and  in  oats  and 
vetch,  one-half  an  acre  each  in  radishes  and  rape,  and  an  eighth  of  an 
Acre  each  in  tomatoes,  beans,  okra,  and  cantaloupes. 

The  income  will  be  derived  from  Irish  potatoes,  watermelons,  cot- 
ton, and  ribbon  cane,  in  the  order  given,  while  many  of  the  tenants 
^  also  have  small  quantities  of  sweet  potatoes,  cabbages,  and  other 
truck  to  sell,  and  perhaps  a  little  pork.  In  addition  to  this,  these 
tenants  have  had  their  own  milk,  butter,  eggs,  and  vegetables;  they 
^*ve  raised  their  own  poultry,  pork,  and  hay,  and  at  the  end  of  the 
year  wiD  be  much  better  off  than  when  they  paid  out  for  these  things 
ftU  they  received  for  the  cotton  crop. 
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COVCLXTSIOV. 

The  tenant's  prosperity  is  identical  with  that  of  the  planter.  It  is 
therefore  to  the  advantage  of  the  planter  to  encourage  diversified 
farming  among  his  tenants.  It  is  hoped  that  many  planters  will 
learn  from  the  description  of  these  experiments  in  Louisiana  not  only 
the  benefits  of  diversification  but  also  how  to  start  the  work.  Not 
every  one  will  be  so  situated  as  to  follow  this  outline  exactly,  but  the 
principle  is  plain  and  some  plan  can  be  evolved  which  will  work 
equally  well  under  other  conditions. 
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FARMERS'    RULLETIN8. 


ThefoDowing  is  a  list,  by  number,  of  the  Farmere'  Bulletins  available  for  distribution. 
The btiUetins  entitled  "Experiment  Station  Work "  g^ive  in  brief  the  results  of  experi- 
Qtfits  performed  by  the  State  experiment  stations.  Titles  of  other  bulletins  arc 
fr^f-eiplanatory.  Bulletins  in  this  list  will  be  sent  free  to  any  address  in  the  Unite<i 
>ut€8  on  application  to  a  Senator,  Representative,  or  Del^^ate  in  Congress,  or  to  the 
Jwetary  of  Agriculture,  Washington,  D.  C.  Numbers  omitted  have  been  distxmtin- 
tted,  being  superseded  by  later  bulletins. 


3* 
91. 

3}. 


J  The  PsediiiK  o«  Farm  AnimAis.     Pp.  40. 
^  H<v  Chalsra  And  Swine  FUgue.    1^.  16. 
3.  Jeanuta:  Colturo  and  Uses.    Pp.  24. 
S  S**  'o'  Seed  and  Fiber.    Pp.  16. 
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SOME  IMPORTANT  GRASSES  AND  FORAGE  PLANTS  FOR 

THE  GULF  COAST  REGION. 


MEXICAN  CLOYEB. 

Mexican  clover  {Rrchardsonia  scahra)    (fig.  1),  sometimes  called 
"  pusley  "  or  "  purslane,"  though  .entirely  different  from  the  plant 
known  by  those  names  in  the  North,  is  not  a  true  clover,  but  belongs 
to  the  same  family  as  the  madder,  poverty  weed,  and  a  number  of 
other  common  plants.    It  is  an  annual  which  grows  about  as  large 
and  which  has  much  the  same  habit  of  growth  as  the  common  red 
clover,  but  its  leaves  are  opposite  and  simple  instead  of  being  alter- 
nate and  3-parted,  as  in  the  true  clovers.    It  grows  most  abundantly 
in  sandy  cultivated  fields  from  which  early  crops  have  been  removed, 
and  often  makes  a  heavy  growth  in  com  and  cotton  fields  after  those 
crof)s  have  been  laid  by.     It  is  seldom  planted,  as,  like  crab-grass  and 
beggarweed,  with  which  it  is  usually  found,  it  makes  a  volunteer 
growth  late  in  the  season  and  the  yield  would  be  increased  very  little 
if  it  were  sown  early  and  the  ground  given  up  to  it  through  the  entire 
vear.     It  is  common  in  old  fields,  from  southern  Florida  to  central 
Georgia  and  westward  to  southern  Mississippi,  making  a  fair  growth 
on  soils  too  poor  and  sandy  for  most  other  crops  and  being  more 
[hrifty  on  fertile  fields,  where  it  often  makes  a  growth  of  4  to  5  feet. 
Mexican  clover  is  used  both  for  hay  and  for  grazing.    While  the 
\ay  is  somewhat  hard  to  cure  when  cut  early  and  is  not  of  the  best 
(iiality,  it  is  eaten  readily  by  most  animals.    It  is  usually  more  or  less 
nixed  with  crab-grass  and  beggarweed,  and  adds  largely  to  the  bulk 
ind  value  of  a  volunteer  crop  of  these.    When  used  for  grazing,  Mex- 
can  clover  is  more  valuable  for  hogs  than  for  other  stock.     It  can  be 
ritized  from  about  May  until  after  heavy  frosts,  and  will  then  reseed 
lie  gTOund  abundantly.    The  seeds  are  very  small  and  difficult  to 
ave,  though  they  are  sometimes  beaten  out  with  flails  or  gathered 
roni  the  bottom  of  a  mow  in  which  the  hay  has  been  stored.     For 
>o<ling9  4  or  5  pounds  per  acre  is  sufficient,  but  the  more  common 
letliod  of  distributing  the  plant  is  by  mowing  after  the  seed  is  ma- 
jred,  and  then  scattering  the  hay  over  the  field  on  which  the  crop  is 
anted  the  following  year. 
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opinions  as  to  the  value  of  Mexican  clover  differ  widely,  some 
fanners  regarding  it  as  a  worthless  weed,  while  others  praise  it  very 
highly.  One  grower  in  northern  Florida,  who  lias  cultivated  it  for 
fifteen  years,  reports  that  during  last  summer  he  kept  4  horses  and  S 
hogs  for  eight  months  on  a  field  of  7  acres.  This  field  had  bw"  i" 
oats  the  previous  season,  and  the  growth,  though  somewhat  misw 
with  crab-grass  and  beggarwced,  was  mostly  Mexican  clover.  An- 
other grower  in  extreme  western  Florida,  who  has  grown  thi.s  for*^ 
plant  quite  largely  for  twelve  years,  declares  that  it  is  a  valuable  rot- 
unteer  plant  in  his  cultivated  fields,  as  it  makes  a  heavy  growth  on 


Via.  1. — MeilcaD  cJover  la  i-urn,  MunUcello.  Via. 

ground  which  would  otherwise  be  vacant  and  adds  largely  to  thevJi' 
of  lands  growing  cowpeas,  crab-grass,  and  other  full  hay  crops.  V 
tie  and  mules  eat  it  readily,  while  hogs  graze  it  with  relish.  1^^' 
not  required  for  forage,  it  gives  a  needed  protection  to  the  soil  diir  - 
winter,  and  is  so  thoroughly  decayed  by  spring  that  it  is  not  in  ■ 
way  of  the  plow.  A  liveryman  at  Thomasville,  Ga.,  where  the  pi' 
is  quite  common,  says  that  it  is  as  nearly  worthless  as  anythin}!  - ' 
made  into  hay,  and  that  he  will  not  use  hay  with  which  it  is  iniv 
A  southern  Missis-sippi  grower,  on  the  contrary,  says:  "Cattli'  ^' 
pick  it  ont  from  any  other  hay  and  eat  it  in  preference  to  any,"  >'■'■ 
hir  conflicting  statements  could  be  quoted  from  nearly  every  «vi 
in  the  region  in  which  it  is  grown. 


Me  Mexican  clover  is  not  a  nitrogen-gathering  plant,  like  the 
i™  clovers,  its  gro^vth  is  usually  volunteer  and  so  costs  nothing;  it 
pnnerts  the  surface  of  tVie  ground  from  the  scorching  sun  in  Kummer 
Hid  from  washing  rains  in  winter,  and  adds  to  the  fertility  of  the 
■flilbr  providing  hnmus.  The  plant  should  be  regarded  as  an  inex- 
[rn.'^in  substitute  for  something  better  rather  than  as  one  to  be  gen- 
erallv  cultivated  at  much  expense. 


Beggarweed  {Deamodivm  tortiiosum)  is  an  important  forage  plant 

from  southern  Florida  northward  to  southern  Georgia  and  Alabama, 

though  it  is   seldom    found  west  of  the  Alabama  River.     It  is  an 

innual  legume  which  is  common  as  a  volunteer  growth  in  old  fields 

*ith  sandy  soils,  making  its  best  growth  late  in  the  season — at  the 

ame  time  that  crab-grass  is  growing  most  rapidly.     It  is  erect  in 

habit,  reaching   a  height  of  5  to  7  feet  on  good  soils,  and  is  used 

for  hay,  silage,  and  grazing.     Like  crab-grass,  with  which  it  usually 

ffTows,  it  makes  a  scattering  and  uneven  volunteer  growth  on  land 

been   plowed  during  the  year,  though,  when  occa- 

■e  left  standing  at  the  second  cutting  and  the  field  is 

rowed  crosswise  to  scatter  the  -seed,  a  gooil  crop  is  often 

>cond   season  after  plowing.     The   volunteer  growth, 

the  case  with  all  volunteer  crops,  is  uneven  and  some- 

\,  and  the  better  practice  is  to  reseed  the  ground  after 

ir  other  early  crops  have  been  removed,  using  25  to  30 

jgh  seed  to  the  acre.     The  seed  is  usually  saved   by 

■om  the  plants  by  hand,  the  labor  making  the  seed  cost 

I  pound. 

In  regions  where  beggarweed  is  grown  most  commonly  it  is  selilom 

found  as  a  volunteer  crop  on  newly  cleared  lands,  but  it  is  more  or 

le»i  abundant  in  nearly  all  old  fields,  especially  in  cornfields  (fig,  2) 

and  cotton  fields,  where  it  springs  up  after  the  crop  is  laid  by  and 

where  it  furnishes  a  large  amount  of  fine  grazing  after  these  crops 

have  been  gathered.     Some  cotton  growers  object  to  beggarweed  in 

their  fields,  as  the  immature  seeds  are  somewhat  rough  and,  when 

switched   about  by  the  wind,  often  pull  the  seed  cotton  from  the 

bolbi.     It  is  easily  killed  by  a  single  cultivation   in   lale  summer 

and  soon  disappears  from  fields  which  are  not  plowed. 

^Tien  used  for  hay  beggarweed  should  be  cut  about  the  time  it  is 
beginning  to  bloom,  in  June  or  July,  and  a  second  cutting  can  then 
be  made  a  few  weeks  later.  When  cut  at  the  right  time  and  prop- 
erly cured  it  has  no  superior  for  hay,  but  it  must  be  handled  with 
care  and  .should  be  windrowed  as  soon  as  wilted  to  prevent  the  leaves 


from  dropping.  If  alloTved  to  become  too  old  before  it  is  cut,  many 
of  the  lower  leaves  are  lost  and  the  steins  become  hard  and  woody. 
though  if  run  through  a  shredder  the  stems  are  eaten  readily  by 
stock,  even  when  quite  mature.  It  makes  a  yield  of  from  1  to  2 
tons  per  acre.  The  hay,  especially  that  made  from  the  second  cut- 
ting, is  usually  mixed  with  more  or  less  crab-grass,  cockspur,  and 
Mexican  clover.  When  well  cured  the  hay  is  very  fattening;  dairy- 
men prize  it  highly  for  the  flavor  which  it  gives  to  milk  when  fed 
during  the  winter,  and  they  often  sow  the  seed  with  cowpeas  for 
that  reason. 


h'lo.  2. — Florida  begEnrwced  In  lum,  Slontlcello,  Fla. 

Although  not  sufficiently  bulky  for  use  alone  in  BUing  a  silo.  ^ 
little  beggarweed  adds  greatly  to  the  value  of  silage,  as  it  gives  > 
marked  "  June '"  flavor  to  butter,  even  when  fed  in  midwiiit«r.  U" 
greatest  value,  however,  is  us  a  grazing  plant  for  late  suninier  aii'l 
fall.  All  kinds  of  stock  eat  it  with  relish  and  make  rapid  gains  iu 
flesh  while  pasturing  on  it. 

While  beggarweed  is  a  crop  of  secondary  importance  and  fieM- 
ai-e  seldom  used  for  growing  it  alone,  it  is  u  welrame  addition  to  anv 
hay  crop,  and  when  it  is  so  abundant  as  to  afford  good  grazing  i' 
will  fatten  horses,  mules,  and  cattle  more  quickly  than  any  otliir 
plant. 


VELVET  BEANS. 

The  velvet  bean  (Afncuna  vtiHs)  is  the  most  rank-growing  legume 
cultivated  for  forage  and  is  one  of  the  most  valuable  annual  plants 
both  for  the  production  of  feed  and  as  a  restorative  crop  in  a  rotation. 
It  is  not  as  good  as  the  cowpea  for  making  hay,  as  its  growth  is  so 
strong  and  the  vines  are  so  long  and  tangled  that  it  is  difRcuIt  to  cut 
aud  cure,  but  it  makes  an  immense  amount  of  fall  and  winter  grazing, 
produces  seed  abundantly,  and  leaves  the  soil  in  a  tine  condition  for 
any  succeeding  crop.  It  needs  a  long  season  (about  eight  months^ 
for  maturing,  and  so  is  rarely  grown  north  of  a  line  from  Savannah, 
(la.,  westward  to  Austin,  Tex.,  and  is  most  common  on  the  sandy 


Pio.  3.— Velvet  beans  In  corn,  De  Funlek  S|irlQKa,  Fla. 

land.s  east  of  the  Mississippi  River.  It  iw  grown  more  extensively  in 
Florida  than  elsewhere,  there  probably  being  more  acres  devoted  to 
the  crop  in  that  State  than  in  all  the  rest  of  the  country. 

Tht!  velvet  bean  is  one  of  the  best  plants  for  newly  cleared  lands,  as 
it^  growth  is  so  dense  and  rapid  that  it  smothers  all  weeds, -sprouts, 
and  grafw  and  as  it  '"civilizes"  the  soil  Ix-tttr  than  any  other  crop. 
The  vines  should  be  given  some  support  to  keep  them  up  from  the 
frrxtund,  as  otherwise  they  will  not  fruit  well  or  make  the  most 
vigorous  growth.  Poles  are  sometimes  used  for  that  purpose,  but 
arc  exj»ensive  and  troublesome,  and  cornstalks  are  more  commonly 
UM'd  (fig-  3)-  Some  strong-growing  variety  of  com,  often  the 
"  Mexican  June,"  is  planted  at  the  same  time  as  the  beans,  or  a  few 
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days  earlier,  and  the  stalks  give  the  needed  support  to  the  vines. 
Some  planters  prefer  to  top  the  com  as  soon  as  the  ears  are  fairly 
mature,  claiming  that  the  part  of  the  stalk  which  is  left  is  not  pulled 
over  by  the  vines  as  easily  as  is  the  whole  stalk;  others  plant  three 
rows  of  corn  and  one  of  beans,  claiming  that  in  that  way  they  get  a 
good  crop  of  both  corn  and  beans ;  still  others  plant  the  corn  in  7-foot 
rows  and  when  it  is  about  a  foot  high  plant  beans  in  the  middles. 
When  planted  in  that  way  the  corn  matures  a  full  crop  and  the  bean 
vines  have  a  fair  support.  Planting  is  done  as  early  in  the  spring  as 
is  safe,  as  late  plantings  never  make  seed  as  freely  as  do  those  made 
as  soon  as  there  is  no  further  danger  from  late  frosts.  From  0  to  S 
quarts  of  seed  per  acre  are  used.  The  heaviest  yields  of  both  vines 
and  seed  are  undoubtedly  secured  when  the  beans  are  planted  in 
every  row  at  the  same  time  the  corn  is  planted,  but  with  such  treat- 
ment the  yield  of  corn  is  usually  small. 

With  a  good  support  for  the  vines  the  yield  of  seed  is  very  heavy — 
from  40  to  75  bushels  per  acre.  The  seed  is  gathered  by  hand  at  a 
cost  of  from  15  to  20  cents  for  a  barrel  of  pods,  which  will  make  a 
little  more  than  a  bushel  of  shelled  beans.  Thrashing  is  rather  diffi- 
cult, as  the  pods  are  tough  and  very  close  together,  but  at  prost»nt 
prices  the  seed  alone  makes  a  profitable  crop.  Wlien  a  crop  of  stn^l 
has  been  gathered,  the  vines  and  immature  seeds  which  art»  left  still 
make  rich  grazing,  and  the  fertilizing  effect  of  the  crop  on  the  soil  i> 
little  changed. 

A  dairyman  in  northern  Florida  reports  that  he  had  '20  acrc*s  of 
velvet  beans  last  year  and  began  grazing  them  just  before  frost,  Ht' 
grazed  80  cows  one-half  of  each  day  for  twenty-seven  days,  and  thon 
gathered  20,000  pounds  of  beans  in  pods.  These  were  ground, 
steamed,  and  mixed  with  wheat  bran  and  cotton-seed  meal,  which 
made  a  rich  feed  for  his  cows.  Another  grower  in  southern  Georgia 
states  that  he  grazed  100  cattle  for  four  months  on  80  acres  of  thv 
beans,  the  cattle  beginning  to  graze  immediately  after  the  first  frost. 
He  follows  a  rotation  of  cotton,  corn  followed  by  winter  oats,  and 
velvet  beans  after  the  oats  are  harvested  in  Ma  v.  This  rotation 
makes  the  beans  mature  too  late  for  their  best  growth,  but  g:ives  a 
good  profit  on  the  work,  as  the  cotton  this  year  yielded  a  trifle  luuvr 
than  a  bale  to  the  acre  on  land  where  beans  were  grown  last  yv^.ts 
and  that  without  any  other  fertilizer.  He  plants  the  Iwans  alK>nt 
1  by  3J  feet  apart  and  cultivates  twice. 

A  grower  in  western  Florida  last  year  planted  a  field  of  r>  aon*s  of 
velvet  beans  early  in  April.  In  June  he  put  00  hogs  in  the  fiehl. 
These  hogs  ate  the  volunteer  Mexican  clover  first,  and  then  the  vul- 
unteer  beggarweed,  doing  so  little  harm  to  the  l>eans  that  12  ton^  of 
hay  were  cut  from  the  field  in  September.     The  same  grower  staU^ 
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that  beginning  in  October  seventy  days  of  grazing  on  velvet  beans 
will  make  a  steer  ready  for  market. 

Grazing  usually  begins  at  about  the  time  of  the  first  frost  and 
may  be  continued  until  February  or  March,  as  both  the  vines  and 
tile  beans  remain  in  edible  condition  through  the  winter.  The  beans 
are  quite  hard  when  matured  and  dry,  but  are  eaten  well  in  the  fall 
or  whenever  they  become  slightly  softened  by  rains  or  by  lying  on 
the  damp  ground,  so  that  all  are  consumed  before  the  ground  is 
plowed  in  the  spring.  Dairymen  find  that  fall  grazing  is  the 
greatest  stimulus  to  milk  production,  while  beef  growers  value 
velvet  beans  more  highly  for  winter  feeding.  The  dry  beans  are 
so  hard  that  they  do  not  rank  high  for  feeding.  Horses  do  not 
eat  them  well,  as  the  short,  stiff  hairs  on  the  pods  soon  give  them 
sore  mouths,  while  grinding  and  steaming  are  too  expensive  for  ordi- 
nary purposes. 

The  plant  is  seldom  used  for  hay  on  account  of  the  difficulty  in 
cutting  and  curing.  When  cut  early  and  well  cured  the  hay  is  of 
fine  quality,  but  when  cut  late  many  of  the  leaves  are  lost  and  the 
stems  become  dry  and  woody.  As  a  hay  plant  it  is  less  satisfactory 
than  the  cowpea. 

The  principal  value  of  the  velvet  bean  is  as  a  crop  for  winter 
grazing,  and  for  that  purpose  it  is  the  best  plant  grown  in  the  Gulf 
region.  It  grows  well  on  soils  which  are  very  light  and  sandy  and 
produces  a  heavy  yield  of  excellent  feed,  but  it  occupies  the  gi'ound 
through  the  entire  year  and  so  can  not  take  the  place  of  the  vetches, 
crimson  clover,  or  cowpeas  as  a  catch  crop  for  a  short  season. 

OiriNEA  OSASS. 

Guinea  grass  {Panimm  maximum)  (fig.  4)  is  nn  African  species 
which  is  a  common  grazing  grass  in  Cuba  and  other  West  Indian 
islands.  It  was  introduced  into  southern  Florida  as  early  as  1870 
and  probably  much  earlier.  It  has  often  l)een  confused  with  John- 
son graas,  which  has  been  called  by  the  same  name,  though  very 
different  in  appearance  and  habit  of  growth.  Johnson  grass  spreads 
by  long,  fleshy,  underground  stems  and  has  seeds  which  are  of  a 
yellow,  red,  or  black  color,  while  the  true  Guinea  grass  grows  in 
dense,  erect  clumps,  does  not  spread  by  underground  stems,  and  has 
smaller  seeds,  which  are  dark  green  in  color.  The  leaves  of  Guinea 
grass  are  never  streaked  with  red  or  yellow,  as  are  those  of  Johnson 
grass.  Anyone  who  will  note  any  of  these  characters  need  not  mis- 
take one  for  the  other.  Guinea  grass  does  well  on  moderately  dry 
soil,  growing  from  6  to  10  feet  high,  and  is  used  principally  for  graz- 
ing ami  soiling. 
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Guinea  grass  is  propagated  either  by  divisions  of  the  old  roots  or 
by  seeds.  When  roots  are  used  the  old  clumps  are  dug  out  early  in 
spring  and  divided  to  make  as  many  sets  as  can  be  secured  with  a  few 
fibrous  roots  attached.  ^Vhen  these  sets  are  planted  on  good  ground 
they  will  give  a  good  cutting  of  hay  or  be  ready  for  grazing  in  llav- 
Seeds  are  planted  at  the  same  season  as  the  roots,  it  being  the  usual 
practice  to  plant  the  seeds  thickly  in  drills  and  then  tran^lant  the 
seedlings  as  soon  as  they  are  3  or  4  inches  high.  Volunteer  seedling 
are  often  found  in  abundance  where  the  old  plants  have  been  alIowe<l 
to  mature  seed.  Sets  are  more  expensive  and  more  troublesome  to 
handle  than  are  seedlings,  but  will  give  an  earlier  and  heavier  yield 


tlie  first  season.  Plants  wliould  Iw  wt  almut  2  feet  apart  in  rows  >".  i- 
fi  fet't  apart  and  should  be  cultivated  tliree  or  four  times  during  tli' 
season.  The  grass  will  live  many  years  without  cultivation,  but  wl«r. 
the  ground  is  not  kept  loose  it  makes  only  a  weak  growth  and  ii<»- 
not  produce  one-fourth  the  yield  which  it  makes  when  a  cultivutiT 
is  run  between  the  rows  a  few  times  early  in  the  season.  ^\'hen  gro«  i 
without  such  cultivation  the  yield-  is  seldom  satisfactory.  On  lln" 
soils  a  dressing  of  cotton-seed  meal  before  each  cultivation  ad>i- 
largely  to  the  yield.  As  this  grass  has  no  runners  or  undorgroui'; 
stems,  it  can  be  killed  by  plowing  out  the  roots  at  any  time  during  i'.-.' 
winter  and  has  no  tendency  to  become  a  weed. 

Guinea  grass  begins  its  growth  rather  late  in  the  spring,  st-ldiM 
giving  much  feed  before  May,  but  after  that  time  it  will  give  g<-.  ■ 
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cuttings  about  once  every  three  or  four  weeks  until  its  growth  is 
checked  by  frost.  In  the  most  favorable  part  of  the  season  cuttings 
niay  be  made  once  in  10  or  12  days,  but  such  rapid  growth  usually 
continues  only  a  few  weeks.  When  allowed  to  stand  too  long  the 
stalks  become  hard  -and  woody.  This  grass  makes  the  best  feed  if 
cut  when  24  to  36  inches  high. 

It  is  difficult  to  estimate  the  yield  of  hay  per  acre,  as  Guinea  grass 

IS  commonly  used  only  for  soiling  or  grazing.    Jts  habit  of  growing 

li)  lar^e  clumps  makes  it  difficult  to  use  a  machine  in  cutting  this 

grass  for  hay.    One  grower  who  has  used  it  many  years  for  soiling 

sports  that  he  can  feed  4  head  of  cattle  per  acre  through  the  entire 

^ason,  while  another,  who  is  growing  cattle  extensively,  rejTorts  that 

^^  grazes  3  head  per  acre  through  the  year,  though  he  also  gives  his 

cattle  a  little  Para  hay  during  the  winter.     A  grower  in  southern 

Horida  says:  "  It  is  the  best  grazing  grass  we  have."    Another  says: 

"It  yields  more  than  any  other  grass."     Similar  statements  are  made 

^y  growers  in  southern  Alabama  and  southern  Mississippi. 

Tlie  chief  value  of  Guinea  grass  is  as  a  soiling  crop,  and  it  makes 
"i(m»  good  feed  for  that  purpose  than  any  other  grass  we  have.  If 
♦'»t  when  only  3  or  4  feet  high,  the  stem  is  very  tender  and  succulent, 
«*»arly  the  entire  growth  consisting  of  rather  broad,  smooth  leaves. 
W}on  cut  at  this  stage  the  whole  plant  is  eaten  with  relish  by  all  kinds 
•»f  stock.  When  allowed  to  grow  until  it  makes  seed  the  stems  become 
hard  and  woody,  though  the  leaves  remain  green  and  are  eaten  well. 
It  is  specially  valuable  to  those  who  have  only  small  places  and  who 
^i>b  a  constant  supply  of  green  feed  for  a  few  horees  or  cows.  Its 
'ange  of  profitable  cultivation  is  about  the  same  as  that  for  Para 
^rass,.  including  the  whole  of  Florida  and  a  narrow  strip  along  the 
soast  westward  to  Texas  south  of  latitude  31°. 

PAEA  OBA88. 

Para  grass  {Panicum  molle)  (fig.  5),  which  was  introduced  from 
South  America  many  years  ago,  is  now  common  in  central  and 
outhem  Florida  and  is  rapidly  coming  into  favor  farther  west, 
specially  in  southern  Texas.  It  is  a  rank-growing  perennial  which 
preads  by  surface  runners,  which  are  often  30  or  more  feet  in  length 
nd  which  form  roots  at  each  joint.  As  soon  as  the  ground  becomes 
lirly  covered  with  these  runners  the  younger  stems  assume  a  more 
•ect  position,  reaching  a  height  of  3  to  5  feet  and  producing  a  heavy 
ield  for  hay  or  grazing.  Although  this  grass  spreads  so  rapidly  by 
s  long  runners,  it  is  more  easily  killed  than  Bermuda  or  Johnson 
rass,  as  the  runners  are  wholly  on  the  surface  of  the  ground,  and  it 
m  be  killed  by  a  very  shallow  plowing  followed  by  a  thorough 
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raking.  While  it  makes  a  fair  growth  on  rather  dry  soil,  it  does 
much  better  on  damp  ground  and  grows  well  on  the  margins  of  |)oqiI:> 
and  on  ditch  banks,  often  reaching  out  to  where  the  water  is  3  or 
4  feet  deep.  It  is  a  desirable  species  for  planting  on  lands  liable  to 
overflows,  as  it  is  not  killed  when  covered  by  water  for  a  month  or 
more. 

Para  grass  produces  few  seeds  (usually  none  in  this  country)  and 
is  generally  propagated  by  divisions  of  the  runners,  which  root  easily 
when  cut  into  pieces  of  2  or  3  joints  each  and  pushed  down  into 
freshly  plowed  ground  so  as  to  leave  the  upper  joint  at  or  just  belov 


Flu,  Q. — I'uru  bTaaH,  (blril  scar,  KlDSSTllle.  let. 

the  surface.  When  sets  aiv  abundant,  it  is  better  to  put  them  w'-'- 
nioi-e  lliiin  2  feet  apart  in  eadi  direction,  a.s  sucli  cIohh  planliiu: 
enables  the  grass  to  cover  the  ground  more  quickly  and  so  indun- 
the  erect  growth  more  promptly.  When  wanted  for  grazing  onl>. 
close  planting  is  less  important  and  the  sets  may  be  placed  -t  to  ' 
feet  apart. 

The  buy  made  from  Para  grass  is  rather  coarse,  but  is  sweet,  ten-lir. 
and  nutritious,  and  the  yield  is  very  heavy.  One  Texas  gro"' 
reports  0  tons  per  acre  from  each  of  2  cuttings  on  a  1-2-acre  field,  t; 
.second  cutting  being  made  in  Octoljer  and  followed  by  excell-: 
winter  grazing.  Florida  growers  usually  make  3  or  4  cuttings  ann 
ally,  and  the  hay  finds  a  ready  market  at  the  highest  price,     (i- 
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.Tower  in  southern  Floritla  report>  that  be  makes  hi^  fir=t  cutting 
ut  April  1  and  a  ^<ecDnd  cutting  about  June  1.  Tbe  ground  is 
flien  plowetl  broadcast  and  harrowed  smooth.  Two  more  cuttings 
are  made«  in  September  and  Xoveml)er,  after  which  the  field  gives 
:^*A  grazing  until  the  stock  is  taken  off  in  March.  This  i:^on  low 
ground  which  is  drained  by  open  ditches.  The  grass  makes  2  or 
'i<»re  tons  of  hay  at  each  cutting,  and  the  hay  is  reatlily  sold  to 
rirar-by  liverymen.  Of  course  such  heavy  cropping  requires  liberal 
f^nilizing,  but  that  can  well  be  afforded  when  a  yield  of  S  to  10  tons 
"f  liay  a  year  is  secured,  in  addition  to  four  months  of  good  grazing. 
-Another  grower,  in  northern  Florida,  where  the  grass  is  more  subject 
t'J  injury  by  freezing,  states  that  he  find^^  it  better  to  plow  the  ground 
in  November  or  December,  as  the  plowing  covers  [>ortions  of  the 
^tems,  so  that  they  are  protected  from  heavy  frosts,  and  an  earlier 
i)ring  growth  is  insured. 

Para  grass  is  excellent  for  pasture,  is  not  injuretl  by  moilerately 
•lose  grazing  or  by  heavy  tramping,  and  remains  green  through  the 
entire  year,  except  when  cut  by  frosts.  Last  year  one  field  of  10 
a«r^  in  southern  Texas  gave  grazing  for  15  cows  from  April  to 
^ovembe^,  and  when  the  stock  was  removed  the  grass  was  fully  2  feet 
.iilLdi  and  appeared  to  be  growing  faster  than  it  was  eaten,  though  the 
^M  had  not  been  irrigated  during  the  previous  eighteen  months.  A 
jfTower  in  southern  Mississippi  reports  equally  good  results  from  a 
[Janting  made  on  low,  rich  land,  and  very  poor  results  when  planted 
'^11  high,  dry  clay.  A  grower  in  central  Florida  states  that  his  field 
^'f  Para  grass  gives  good  grazing  for  G  head  of  cattle  per  acre  at  least 
•^ight  months  each  year.  Another  grower,  in  southern  Florida,  who 
^la^  used  a  few  acres  of  it  for  pasture  a  number  of  yeai-s,  increased 
^iij^  planting  to  100  acres  last  year,  and  othei*s  in  the  same  station  are 
making  similar  plantings. 

'"^oiiie  orange  growers  who  have  Para  grass  thoroughly  established 
m  their  groves  complain  that  it  makes  cultivation  troublesome,  but  as 
^^  ^Idom  grows  from  seed,  it  is  not  difficult  to  hold  it  in  check  by  the 
^•casional  use  of  a  disk  harrow.  AATiile  this  grass  can  be  destroyed 
more  easily  than  some  other  grasses,  it  is  seldom  advisable  to  plant  it 
in  fields  which  are  soon  to  be  used  for  other  crops,  but  it  has  great 
^alue  for  making  permanent  meadows  and  pastures  on  wet  or  even 
moderately  damp  soils.  As  it  is  killed  to  the  ground  by  heavy  frosts 
Jt  is  not  recommended  for  planting  farther  north  than  the  northern 
Uundary  of  Florida,  or  about  latitude  31°. 
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U.  S.  Depabtment  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  May  20,  1907. 

Sir:  I  have  the  honor  to  transmit  herewith  an  article  entitled 
''Home-Grown  Tea,"  prepared  by  Mr.  George  F.  Mitchell,  Scientific 
Assistant,  and  recommend  its  publication  as  a  Farmers'  Bulletin. 

This  paper  was  submitted  by  Dr.  R.  H.  True,  Physiologist  in  Charge 
of  Tea  Culture  Investigations,  at  whose  suggestion  it  was  prepared  in 
order  to  meet  a  considerable  demand  for  information  on  the  methods 
<}{  growing  tea  in  small  home  gardens  and  utilizing  it  for  drinking 
purposes. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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HOME-GROWN  TEA. 


HI8T0BT  OF  TEA  CTTLTIVATIOir  DT  THE  TTHITED  STATES. 

A  little  more  than  one  hundred  years  ago  the  French  botanist 
Michaux  successfully  planted  the  first  tea  in  the  United  States.  This 
was  at  Middle  ton  Barony,  on  the  Ashley  River,  about  15  miles  from 
Charleston,  S.  C. 

In  1848,  Dr.  Junius  Smith  retired  from  an  active  life  in  London  to 
ruralize  and  plant  tea  on  his  estate  near  Greenville,  S.  C.  Both 
plants  and  seed  were  imported,  and  in  an  article  in  the  American 
Agriculturist  for  1851  Dr.  Smith  stated  that  his  plants  were  doing 
finely  and  had  withstood  a  snow  8  to  9  inches  deep  on  January  3  of 
that  year,  and  he  added:  **I  can  not  help  thinking  that  we  have  now 
demonstrated  the  adaptation  of  the  tea  plant  to  the  soil  and  climate 
of  this  country,  and  succeeded  in  the  permanent  establishment 
>*ithin  our  own  borders."  Dr.  Smith  died  soon  afterwards,  in  1852, 
and  his  plants,  without  protection,  soon  disappeared. 

As  early  as  1858,  the  United  States  Government,  through  the  Com- 
missioner of  Patents,  sent  Mr.  Robert  Fortune  to  China  to  obtain  seeds 
to  be  planted  in  this  country.  In  less  than  one  year's  time  tea  plants 
were  distributed  among  private  persons  in  the  Southern  and  Gulf 
States,  who  later  reported  that  the  plants  had  been  successfully  culti- 
vated by  them  and  in  a  great  many  cases  that  tea  had  been  made 
at  their  homes. 

E>uring  the  year  1880,  Hon.  William  G.  Le  Due,  then  Commissioner 
of  -Agriculture,  employed  Mr.  John  Jackson,  who  had  been  a  tea 
planter  for  fourteen  years  in  India,  to  carry  on  experiments  to  test 
the  feasibility  of  growing  and  manufacturing  tea  in  this  country. 
The  experiments  were  at  first  conducted  in  Liberty  County,  Ga\, 
on  a  place  bought  by  the  Government  from  Dr.  Jones,  who  had 
planted  tea  there  in  1850. 

Later,  200  additional  acres  of  land  near  Summerville,  S.  C,  were  leased 
for  twenty  years  from  Mr.  Henry  A.  Middleton  to  carry  on  these  experi- 
ments. Seed  was  imported  from  Japan,  India,  and  China  and  was 
al^o  collected  from  the  few  plants  then  surviving  in  the  United  States 
ihskt  had  been  previously  sent  out  by  the  Patent  OflBce.     From  these 
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seeds  a  small  area  was  planted  in  tea,  but  before  the  plants  had  a 
chance  to  make  very  much  growth  Commissioner  Le  Due  was  suc- 
ceeded by  Commissioner  George  B.  Loring,  who  thought  it  best, 
because  of  the  illness  of  Mr.  Jackson  and  for  other  reasons,  to  aban- 
don these  experiments. 

Since  then  the  cultivation  and  manufacture  of  tea  on  a  commercial 
scale  has  been  practically  demonstrated,  in  cooperation  with  the 
Bureau  of  Plant  Industry,  by  Dr.  Charles  U.  Shepard  at  his  *' Pine- 
hurst"  tea  gardens  near  Summerville,  S.  C,  where  about  100  acres 
are  planted  to  tea,  of  which  the  area  in  bearing  yields  about  12,000 
pounds  of  dry  tea  each  year.  One  of  the  gardens  has  yielded  as  much 
as  535  pounds  of  dried  tea  to  the  acre  during  a  single  season. 

Although  the  distribution  of  the  many  plants  and  the  establish- 
ment of  the  many  home  tea  gardens  in  the  South  were  steps  toward 
encouraging  the  people  to  manufacture  their  own  tea,  these  gardens 
soon  died  through  lack  of  interest,  because  the  important  point  of 
teaching  the  growers  how  to  pluck  and  make  the  leaves  into  tea  had 
been  neglected. 

Experiments  were  conducted  during  the  summer  of  1905  with  a 
view  to  developing  a  simple  process  by  which  both  the  green  and  the 
black  teas  can  be  made  successfully  by  any  intelligent  person  with 
only  j9uch  utensils  as  are  found  in  every  kitchen.  These  experiments 
indicate  very  strongly  that  the  result  sought  can  be  accompliriied 
and  that  farmers  and  others  who  have  enough  garden  space  to  grvm 
the  plants  for  use  or  for  ornamental  purposes  can  with  very  slight 
expense  and  trouble  make  enough  tea  for  their  home  consumption. 
It  is  a  significant  fact  that  much  of  the  tea  grown  in  China  is  plitnted 
in  the  comers  and  waste  places  of  farms. 

GLIKATE  BBQUISSD  BT  THE  TEA  PLAHT. 

The  climate  of  the  Southern  and  Gulf  States  is  in  general  adsB* 
rably  adapted  to  the  cultivation  of  the  tea  plant.  Although  the  ^^l^ 
fall  is  much  less  than  in  a  great  many  tea-producing  countries,  ihfi 
average  annual  temperature  is  lower,  causing  less  evaporation  and 
consequently  requiring  less  rainfall.  The  cultivation  of  the  tea  plant 
can  safely  be  risked  where  the  temperature  seldom  falls  beJ('« 
24°  F.  and  never  goes  below  zero,  and  where  the  annual  rainfall  exceecb 
50  inches,  30  inches  or  more  of  this  precipitation  occurring  during  Uy 
cropping  season. 

8ELECTI0H  OF  SOIL. 

A  well-drained,  friable,  and  easily  penetrable  clay  loam  or  sandv 
loam  containing  a  large  amount  of  organic  matter  is  best  adaptc^ 
to  the  cultivation  of  the  tea  plant.     Very  tenacious  undrained  Si>ilr 
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or  T617  sandy  soils  that  lack  water-retaining  properties  are  not 
ad&pted  to  the  growth  of  t«a;  neither  will  the  plants  tolerate  stag- 
Qvit  water  in  the  aubsoil.  The  plants  being  of  subtropical  origin 
need  as  much  protection  from  the  cold  as  possible;  therefore,  much 
better  results  can  be  obtained  where  a  southern  exposure  with  an 
abundance  of  sunshine  is  selected. 

?IiAHTIHa.<* 

Thp  seed  should  be  planted  in  the  autumn  or  winter  just  before  a 
rain.    A  convenient  place  protected  from  the  prevailing  winds  by  a 


ence,  A  wind-break,  or  by  the  side  of  a  house  should  be  selected  and 
t>ver«d  with  a  frame  about  6  feet  above  the  ground.    (Fig.  1.) 

a  For  infomuttion  conceming  the  vegetative  propagation,  venoer  grafting,  and  her- 
a<-eoiiB  gnlting  of  t«a,  see  Bulletin  No.  46  of  the  Bureau  of  Plant  Industry,  entitled 
7T,e  Propsgatioa  of  Tropical  Fruit  Trees  and  Other  Plant*,"  1903,  pp.  19-23,  and 
U.  VI  Md  VII. 
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This  frame  should  haTe  cracks  about  1}  to  2  inches  wide,  so  as  to 
admit  only  a  little  of  the  direct  rays  of  the  sun.  It  can  be  made 
from  any  waste  lumber  or  loosely  woven  wire  netting  covered  thinly 
with  straw  of  some  kind. 

The  soil  should  be  pulverized  to  a  depth  of  at  least  8  inches  and 
entirely  freed  from  grass  and  roots.  The  seed  should  be  placed  4  by 
4  inches  apart  in  little  holes  about  1)  inches  deep.  O.ie  seed  should 
be  put  in  each  hole  and  covered  by  simply  raking  thii  surface  over 
gently  with  a  rake. 


Fio.  2.— Ten  plaQta  iwrvlng  ornsmontiil  purptwca  In  b«ige  row>  bordering  a  w»lk. 

The  nursery  bed  should  be  covered  uniformly  with  some  kind  of 
straw  to  protect  the  seed  from  the  cold  and  also  to  mulch  the  bed. 
Pine  straw  or  needles,  if  procurable,  will  be  found  excellent  for  tliL- 
purpose.  As  the  plants  begin  to  shoot  above  the  ground,  a  little  of 
the  straw  should  be  removed  from  time  to  time  and  the  nuiscrr 
thoroughly  weeded.  This  should  be  kept  up  until  autumn,  when  the- 
straw  should  be  permanently  removed  and  the  top  of  the  fraiot- 
dispensed  with. 

When  only  a  few  hundred  plants  are  to  be  raised  from  seed,  a  larp 
box  12  inches  deep  provided  with  drainage  holes  and  kept  protecteo 
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from  the  direct  sunli^t  wiD  suffice.  In  very  diy  weather,  water 
should  be  applied  to  the  nursery  bed  or  box  either  early  in  the  mom- 
iniT  or  late  in  the  afternoon,  when  the  sun  is  not  very  hot. 

Seedlings  are  generally  transplanted  In  the  autumn  or  spring  after 
a  heavy  rain  or  when  the  soil  is  quite  moist  to  a  considerable  depth. 
Tlie  plants  may  be  set  out  twelve  to  eighteen  months  from  the  time 
of  sowing  the  seeds,  although  it  does  no  harm  to  let  them  remain  in 
ihe  nurserv  two  years,  but  in  such  cases  their  tops  should  be  slightly 
pruned  to  prevent  them  from  growing  too  tall  and  slender.  The 
plants  can  either  be  set  2  feet  apart  in  hedge  rows  along  fences  or 
walks  where  they  can  serve  for  ornamental  purposes  (fig.  2),  or 
they  can  be  placed  from  2  to  5  feet  apart  id  5-foot  rows. 

The  soil  should  be  thoroughly  pulverized  by  spading  or  plowing  as 
deep  as  possible;  then  it  should  be  leveled  and  holes  9  to  12  inches 
deep  made  at  the  proper  distances  with  a  trowel  or  spade.  The 
plants  should  be  placed  in  the  holes  with  the  taproot  straight  dow^. 
In  cases  where  this  can  not  be  accomplished  owing  to  extreme  length 
the  root- should  be  pruned  with  a  knife  or  other  sharp  instrument. 
The  earth  should  be  firmly  compressed  aroimd  the  plant,  which  is 
best  done  with  the  foot.  If  the  soil  is  rather  dry  and  it  seems  desir- 
able to  water  the  plants,  this  should  be  done. 

CULTIVATIOV. 

Frequent  and  shallow  cultivation  that  will  maintain  a  loose  mulch 
around  the  plants,  as  well  as  keep  them  free  from  weeds,  is  best  during 
the  spring  and  summer,  when  evaporation  is  very  pronounced, 
l>eeause  this  shallow  mulching  breaks  the  capillary  tubes  in  the  soil 
and  lessens  the  evaporation.  In  the  autumn,  after  the  plucking 
season  is  over,  the  soil  should  be  turned  up  thoroughly  to  a  consider- 
able depth  with  a  spade  or  a  plow,  so  that  oxidation  and  disintegra- 
tion will  take  place  during  the  winter,  when  there  is  very  little  evapo- 
ration. 

Commercial  fertilizers  or  barnyard  manure  should  be  applied  late 
in  the  winter  or  early  in  the  spring  and  well  worked  in  around  the 
plant  but  not  too  near  the  stalk,  because  the  minute  feeding  roots 
which  take  up  the  plant  food  extend  some  distance  from  the  stem. 

PEUHIHG. 

Every  February  or  March  after  the  plants  are  three  years  from 
seed  they  should  be  pruned  down  so  that  only  two  eyes  are  left  on  the 
preceding  year's  new  wood.  This  can  be  done  with  either  knives  or 
pruning  shears,  making  a  clean  slanting  cut  one-half  inch  above  the 
top  eye  that  is  to  remain. 
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Sometimes  the  plants  get  very  thick  after  fire  or  six  years  of  service 
fmd  fall  off  in  their  yield;  in  such  cases  they  should  be  "collar 
pruned,"  that  is,  pruned  to  the  ground  by  sawing  off  the  stems. 
This  causes  them  to  put  out  an  abundance  of  new  shoots,  which  can 
be  picked  late  in  the  same  season. 

In  all  cases  the  prunings  should  be  buried  in  the  middle  of  the  rows, 
as  they  have  considerable  manurial  value. 

PLUCKDia. 

In  plucking,  which  in  the  Southern  States  should  begin  about  the 
first  of  May  and  continue  until  about  the  middle  of  October,  only  the 
bud  (pekoe  tip)  and  the  first  two  or 
three  leaves  should  be  taken  (fig.  3), 
as  the  other  leaves  are  generally  too 
tou^  to  make  good  tea.  This  is 
done  by  pinching  off  the  stem  with 
the  thumb  nail  and  first  finger  just 
under  the  last  leaf  to  be  plucke«l. 
The  hushes  are  generally  plucked 
every  seven  to  fifteen  days,  but  this 
is  determined  by  the  development 
of  the  tender  shoots,  care  being  taken 
that  they  do  not  become  too  tough 
before  plucking,  because  then  they  do 
not  m^e  good  tea. 

Leaves  that  are  slow  in  develop- 
ing always  make  a  better  flavorrJ 
product  than  those  that  grow  rap- 
idly, so  a  small  yield  is  always  coiii- 
pensated  for  by  a  more  hi^ily  Rb- 
vored  tea. 

cvaivo. 

In  the  processes  described,  the  use  of  a  thermometer  and  other  tech- 
nical apparatus  has  been  entirely  eliminated  and  their  places  sup- 
plied by  the  senses  of  touch,  smell,  and  sight.  The  importance  -■" 
keeping  the  stove  and  kitchen  utensils  that  are  to  be  used  absolute'; 
clean  and  void  of  odor  of  every  description  can  not  be  too  stromrlj 
stated,  because  dry  tea  readily  absorbs  any  odor  that  may  be  pre:^ 
ent.  As  only  a  few  utensils  are  required  it  is  best  to  obtain  new^  kdc-- 
and  keep  them  for  this  purpose  only.  All  that  is  necessary  is  = 
4-quart  double  boiler  (a  saucepan  with  a  hot-water  jacket),  a  lai^ 
pan,  preferably  agate-lined,  a  large  wooden  spoon  or  paddle,  and  ■ 
kneading  board  where  the  use  of  a  clean  kitchen  table  con  not  be  ha 
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The  leaves  are  brought  in  the  day  before  they  are  to  be  made  mto 
tea  and  are  spread  very  thinly  and  evenly  on  a  clean  table  or  floor, 
where  they  are  allowed  to  remain  from  twelve  to  twenty-four  hours, 
when  they  will  lose  about  one-half  their  weight  by  the  evaporation 
of  moisture,  become  very  soft  and  flaccid,  and  feel  like  an  old  Idd 
glove.    In  this  condition  they  are  ready  for  rolling.     When  wither- 


— RollInK  the  wlth«ml  m  l» 


ing  is  near  completion  the  leaves  should  be  watched  very  carefully, 
because  if  allowed  to  go  on  too  far  they  become  parched  and  unfit  for 
rolling. 

About  half  a  pound  of  the  withered  leaf  is  rolled  or  kneaded  from 
twenty-five  to  thirty  minutes  on  a  clean  table  or  kneading  board. 
The  operation  is  similar  to  the  kneading  of  dough.  (Fig.  4.)  The 
rolling  should  be  very  light  for  the  first  ten  minutes  so  as  to  allow  the 
leaves  to  begin  to  twiat  or  take  on  the  "roll";  then  the  pressura 
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should  be  gradually  increased  until  all  that  can  be  exerted  is  applied, 
so  as  to  express  the  juice  (which  should  be  sopped  up  with  the  leaves) 
and  give  the  leaves  a  tight  twist.  This  tight  rolling  not  only  makes 
a  strong  tea  but  helps  to  preserve  the  flavor.  Very  often  the  leaves 
will  be  a  Uttle  overwithered  and  rather  brittle,  in  which  case  water 
should  be  sprinkled  on  the  withered  leaves  until  they  are  rendered 
soft  enough  to  roll. 

After  rolling,  the  leaves  are  formed  into  a  ''baU''  and  allowed  to 
remain  in  a  cool  and  preferably  damp  place  from  three  to  six  hours 
to  ferment.  The  end  of  this  stage  in  the  process  is  indicated  by  the 
ball  turning  a  yellowish  copper  color,  which  can  be  seen  when  the 
ball  is  broken  open.  The  raw  herby  scent  has  also  changed  to  an 
agreeable  fruity  one.  This  stage  must  be  watched  carefully,  l)ecaui^ 
if  allowed  to  go  too  far  the  leaves  become  sour  and  unfit  for  tea. 

After  fermenting,  the  ball  is  broken  up  and  spread  about  half  an 
inch  thick  in  a  large  clean  pan  (preferably  of  agate  ware)  and  placed 
in  the  stove  oven  to  dry.  The  pan  should  be  removed  at  intervals 
and  the  tea  turned.  This  should  continue  until  the  tea  is  very  brittle 
to  the  touch  and  a  very  slight  odor  of  tea  is  given  off.  The  oven 
should  not  be  too  hot  during  this  operation  as  too  much  heat  prevents 
imiform  drying.  The  tea  is  now  ready  for  use  and  should  be  plactMi 
in  air-tight  tin  boxes  or  cans. 

SUN-OUBED  BLACK  TEA. 

Sun-cured  black  tea  is  the  same  as  the  ordinary  black  tea  exc*»(»t 
that  the  withering  is  done  in  the  sun  in  a  much  shorter  time  anct  [pro- 
duces a  tea  more' acceptable  to  the  average  taste. 

The  freshly  picked  leaves  should  be  spread  very  thinly  and  event; 
on  trays  made  by  tacking  cloth  on  wooden  frames  of  any  convenit^n* 
size,  or  they  may  simply  be  spread  on  cloths,  which  in  either  c»- 
should  be  placed  in  the  sun  until  the  leaves  become  very  flaccid.  T\r- 
will  require  from  one  and  one-half  to  three  hours,  or  more,  depenili:'. 
on  the  intensity  of  the  sun's  heat  and  the  humidity  of  the  atiin- 
phere.  During  this  operation  the  leaves  should  be  turned  at  intrr 
vals,  so  as  to  induce  uniform  withering.  The  further  procedun*  • 
identical  with  that  already  described  for  the  black  tea  from  the  p«>/ 
of  withering. 

This  tea  is  generally  made  during  the  months  of  July  and  Au*rn- 
when  the  heat  of  the  sim  is  very  intense. 

QBEEN  TEA. 

The  green  tea  is  made  from  the  same  leaves  as  the  black,  aItho\;: 
some  varieties  are  best  adapted  to  make  each  of  these  respt^ct*' 
kinds.     The  green-tea  process  is  the  same  as  that  for  making  bU 
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tea,  except  that  instead  of  withering  from  twelve  to  twenty-four 
hours  and  fermenting  from  three  to  six  hours  (when  oxidation  takes 
place,  which  renders  it  black)  the  green  leaves  are  quickly  brought  in 
and  placed  in  a  covered  double  boiler — that  is,  a  saucepan  with  a  hot- 
water  jacket  (one  pound  of  leaf  to  a  4-quart  boiler) — and  allowed  to 
remain  surrounded  by  boiling  water  from  seven  to  nine  minutes;  the 
cover  should  be  removed  and  the  leaves  stirred  at  intervals.     This 
will  render  the  leaves  very  soft  and  flaccid,  ready  for  rolling.     During 
this  rapid  process  the  oxidizing  agencies  of  the  leaf  are  steriUzed  by 
the  boiling  water  and  steam  in  the  hot-water  jacket  surrounding  the 
leaves,  and  the  production  of  a  green  tea  is  rendered  possible.     These 
flaccid  leaves  are  rolled  in  like  manner  to  the  black  tea  for  about  ten 
minutes,  being  stirred  at  intervals  imtil  they  lose  some  of  their  mois- 
ture and  become  sticky;  then  they  are  again  rolled  from  fifteen  tc 
twenty  minutes  imder  all  the  pressure  that  can  be  apphed.    After 
rolling  they  are  immediately  placed  in  the  oven  in  a  pan  and  turned 
it  intervals  (similar  to  the  black  tea)  imtil  they  are  dry  and  brittle  to 
'he  touch  and  a  slight  scent  of  tea  is  given  off. 

HOW  TO  PBSFASE  ISA  FOB  DBINKIHO 

Attention  must  be  called  to  the  fact  that  ordinarily  tea  is  not  drawn 
•roperly,  which  not  only  makes  it  less  palatable  than  would  other- 
ise  be  the  case  but  idso  makes  it  very  deleterious.  Chemically, 
?a  leaves  yield  principally  thein  and  tannin.  The  former  is  the 
lUd  stimulant  that  is  sought,  while  the  latter  should,  as  far  as  pos- 
bJe,  be  avoided.  The  thein  is  very  soluble  and  nearly  all  dissolves 
I  water  that  has  been  brought  to  the  boiling  point  and  allowed  to 
main  on  the  leaves  three  or  four  minutes,  whereas  if  the  infusion 
^  longer  extended  only  a  little  more  thein  is  extracted  but  much 
ore  tannin. 

To  make  tea  properly,  bring  freshly  drawn  water  to  a  boil,  pour  it 
the  requisite  amoimt  of  tea  in  a  previously  scalded  pot,  and  allow  it 
remain  covered  from  three  to  five  minutes;  then  decant  or  strain 
to  another  receptacle.  The  spent  leaves  should  not  be  used  again 
cause  practically  all  the  stimulating  ingredient  has  been  removed 
d  that  which  is  left  is  very  deleterious  to  health. 

COHCLTISIONS. 

rhe  cultivation  of  the  tea  plant  in  home  gardens  is  not  only  profit- 
ed but  a  great  deal  of  pleasiu'e  can  be  derived  from  it  at  the  same 
le  that  the  use  of  the  much  adulterated  foreign  article  is  avoided, 
is  is  often  found  to  contain  Prussian  blue,  indigo,  txirmeric,  soap- 
ae,  and  leaves  of  other  plants  than  tea,  some  of  which  are  injurious 
iealth« 
acn 
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In  the  autumn  this  beautiful  evergreen  plant  is  covered  with 
handsome,  fragrant,  whitish  flowers,  having  a  golden  yellow  center, 
making  it  an  excellent  ornamental  plant. 

The  children  as  well  as  the  older  members  of  the  family  may  derive 
abimdant  pleasure  in  plucking  and  making  the  leaves  into  tea, 
although  the  process  is  so  simple  that  this  work  can  easily  devolve 
upon  an^  intelligent  servant. 

The  crop  of  an  average  tea  bush  is  about  3  oimces  of  cured  tea 
during  the  picking  season,  so  that  100  plants  will  yield  about  18  pounds 
a  year.  As  a  pound  makes  from  350  to  400  cups  of  tea,  50  plants 
should  furnish  a  cup  of  tea  apiece  to  a  family  of  nine  for  every  day  in 
the  year. 


[A  list  giving  the  titles  of  all  Farmern'  Bulletins  available  for  distribution  will  \» 
Bent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of  Agriculture.] 
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U.  S.  Department  of  Agricultitre, 

Bureau  of  Plant  Industry, 
Office  of  the  Chief, 
Washington,  Z>.  C,  May  7.7,  I90T. 

Sir  :  I  have  the  honor  to  submit  herewith  a  paper  entitled  "  Sea 
Ishmd  Cotton:  Its  (Culture,  Improvement,  and  Diseases,'"  which  ha> 
been  prepared  by  Mr.  W.  A.  Orton  after  study  of  the  subject  for  th«^ 
past  seven  years. 

The  i)a[)er  presents  the  essential  points  of  a  system  of  culture  that 
sliould  be  adopted  by  growers  of  Sea  Island  cotton  in  Georgia  nml 
Florida  to  overcome  the  constant  deterioration  due  to  lack  of  khhI 
selection  and  want  of  proper  care  in  the  handling  of  this  delicatt- 
product. 

It  is  desired  to  acknowledge  the  assistance  received  from  many 
planters  on  James  and  Edisto  Islands,  South  Carolina;  also  tlw 
active  cooperaticm  of  the  A.  P.  Brantley  Co.,  of  Blackshear,  Ga.,  hn<l 
of  others  who  liave  taken  part  in  the  experiments  carried  oh  u\ 
Georgia  during  the  past  three  years. 

I  recommend  the  publication  of  this  manuscript  as  a  Farmer-* 
Bulletin. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau, 

Hon.  James  Wilson, 

Secretary  of  Ar/rleulture, 
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SEA    ISLAND    COTTON:     ITS    CULTURE, 
IMPROVEMENT,  AND  DISEASES. 


INTKODUCTION. 

Our  country  can  feel  a  just  pride  in  the  Sea  Island  cotton  industry, 
for  it  produces  the  longest,  finest,  and  most  valuable  cotton  grown  in 
the  world.  Its  silky  staple  is  used  for  spinning  fine  fabrics  and  laces 
and  is  of  paramount  importance  to  the  thread  industry,  which  requires 
a  considerable  part  of  the  crop.  Wliere  great  strength  and  durability 
are  esst»ntial,  as,  for  instance,  in  United  States  mail  bags  and  in  pneu- 
matic tires.  Sea  Island  cotton  is  also  employed.  The  highly  organized 
and  laborious  methods  of  culture,  the  excellent  system  of  seed  selec- 
tion,  and  the  painstaking  care  of  the  product  which  have  maintained 
the  high  quality  of  the  cotton  grown  on  the  Sea  Islands  are  matters 
of  s])ecial  interest. 

It  is  quality  rather  than  quantity  that  gives  economic  importance 
to  the  Sea  Island  cotton  industry,  for  the  total  annual  producticm  is 
less  than  1  per  cent  of  the  American  crop,  or  an  average  for  the 
past  s<^ven  years  of  94,000  bales  per  annum. 

An  improvement  in  quality,  an  increase  in  production,  and  a 
greater  profit  to  the  acre  are  all  possibilities  of  the  future.  They 
will  result  from  the  general  adoption  of  improved  metliotls  and  the 
extensicm  over  the  whole  Sea  Island  cotton  Ix^lt  of  the  careful  system 
of  seed  selection  and  handling  now  practiced  in  one  portion  of  the 
area.  On  the^other  hand,  conditions  are  such  that  the  industry  may 
in  time  be  crushed  by  competition  unless  the  farmers  awake  to  the 
necessity  of  considering  the  needs  of  the  consumer  as  regards  (juality 
and  purity  and  learn  that  the  cost  of  production  per  ])ound  can  be 
re<luced  by  increasing  the  yield  per  acre  and  that  a  diversified  crop- 
ping system  is  safer  and  more  profitable  than  the  all-cotton  plan. 

OEOORAFHICAL  DISTBIBUTION  OF  SEA  ISLAND  COTTON  IN  THE 

UNITED  STATES. 

The  successful  cultivation  of  Sea  Island  cotton  in  this  country  is 
confined  to  the  area  lying  southeast  of  a  line  drawn  from  (leorge- 
town,  S.  C,  to  a  point  in  western  Florida.  The  accompanying  map, 
figure  1,  shows  the  approximate  quantity  produced  in  each  county 
in  this  district,  each  dot  standing  for  500  bales  or  a  fraction  thereof. 
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In  South  Carolina  the  center  of  production  is  on  tlie  Sea  Islands 
along  the  coast,  where  the  finest  staples  are  grown.  The  chief  of 
these  islands  are  James,  Edisto,  John,  and  AVadmalaw. 

It  is  interesting  to  learn  that  in  Georgia  the  coast  counties  pro- 
duce scarcely  any  cotton,  owing  to  the  unfavorable  character  of  the 
country,  the  absence  of  the  necessary  labor,  and  the  predominance 
of  the  lumbering  and  trucking  industries.  The  interior  counties 
which  grow  Sea  Island  cotton  extensively  also  produce  considerable 
Upland  cotton. 


¥ui.  1.— Map  of  tlu*  Stu  ImIhikI  cottuii  area  of  tlie  Vnited  Stuti's,  Khowlng  distribution  by  eouiii]  " 

Each  dot  stands  for  an  average  i»rodiiction  of  r;00  bulofi. 

In  P^'lorida  p  similar  condition  exists.  Cotton  is  not  grown  on  th«» 
coast,  but  is  confined  to  the  interior  counties  in  the  north-cent  ml 
portion  of  the  State.  Here  the  j)r()p()rtion  of  Upland  to  Sea  Islaiul 
cotton  is  much  smaller,  until  one  reaches  the  western  counties,  wIutv 
conditions  are  less  favorable  for  the  long-staple  cotton  and  when.' 
the  Upland  tyi)e  is  mainly  grown. 

The  annual  croj)  fluctuates  widely,  according  to  the  nature  of  th«' 
season,  but  the  average  yield  in  bales  of  not  quite  400  pounds  €*acl. 
during  the  past  five  years  has  been  as  follows:  South  Cariilina. 
10,957  bales;  (leorgia,  50,811  bales,  and  Florida,  Ji3,749  bales. 
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IDEAL  CBOP  BEQUIBEMENTS. 

Several  factors  must  be  considered  when  seeking  a  location  for 
growing  Sea  Island  cotton.  Those  mentioned  here  affect  not  only 
the  yield  but  the  quality  of  the  staple,  its  color,  and  the  percentage 
of  lint  to  seed.  The  relative  influence  of  the  various  factors  is, 
however,  not  always  determinable. 

SOIL. 

The  crop  requires  a  sandy  or  a  sandy  loam  soil,  preferably  with  a 
clay  or  compact  sand  subsoil  about  a  foot  below  the  surface.  Most 
of  the  Sea  Island  cotton  is  grown  on  the  soil  type  classified  by  the 
Bureau  of  Soils  as  Norfolk  fine  sand,  with  lesser  areas  of  Norfolk 
i^and,  Norfolk  sandy  loam,  and  related  types.  On  the  Sea  Islands, 
where  a  clay  subsoil  is  rarely  found,  the  growers  seek  to  maintain  a 
compacted  layer  beneath  the  plants  by  the  tramping  of  stock  during 
the  year  the  land  is  resting.  The  interior  growers  prefer  a  clay  sub- 
M>iJ,  but  sometimes  plant  cotton  on  quite  deep  sand,  where  the  quality 
is  satisfactory ;  the  yield  is  smaller,  however,  in  such  cases. 

MOISTUBE. 

A  well-regulated  water  supply  is  the  most  important  factor  influ- 
encing Sea  Island  cotton.     Thorough  drainage  is  essential.     On  this 
account  more  and  better  cotton  is  grown  on  the  slightly  elevated 
margins  of  the  Sea  Islands  than  in  the  lower  central  portions.     Tile 
drains  make  possible  the  cultivation  of  land  otherwise  too  wet.     In 
the  interior,  cotton  is  grown  only  where  there  is  suitable  drainage. 
On  the  other  hand  a  lil>eral  and  regular  supply  of  water  is  needed, 
and  wherever  cotton  is  planted  on  the  dry  hills  in  the  upper  edge  of 
the  Sea   Island  cotton  belt  inferior  results  are  secured,  the  staple 
becoming  shorter  and  harsher.     The  lower  lying  lands  are  better, 
provided  they  have  adequate  drainage. 

HUMUS. 

Soils  very  rich  in  humus  appear  to  be  unsuited  to  Sea  Island  cot- 
ton, producing  too  rank  a  growth ;  but  a  deficiency  of  humus  is  also 
a  s4!rious  objection,  as  such  land  produces  a  small  plant  with  a  ten- 
dency to  the  shedding  of  bolls  and  to  rust. 

LOCATION  AND  EXPOSURE. 

Atmospheric  humidity  appears  to  be  a  prominent  factor  influencing 
tlie  quality  of  the  staple.  On  the  Sea  Islands,  fields  having  an  ocean 
exposure  are  said  to  produce  a  finer  and  glossier  staple  on  account  of 
(he  moist ure-laden  ocean  breezes,  and  in  the  interior  one  advantage  of 
tln»>  lower  lands  is  doubtless  their  moist  air,  which  is  conserved  by 
prote<!tiiig  forests  and  near-by  swamps.  In  the  absence  of  sufficient 
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moisture  in  the  air  the  staple  becomes  harsh  and  shorter.  This  is 
further  shown  bv  the  fact  that  a  wet  season  is  more  favorable  to  Sea 
Island  than  to  Upland  cotton,  while  the  Upland  varieties  do  l)ettcr 
in  a  dry  season.  The  relative  production  of  Upland  and  Sea  Island 
cotton  in  the  northern  counties  fluctuates  with  the  season  and  the 
changes  in  acreage  due  to  varying  market  conditions. 

The  mixing  of  seed  and  the  hybridization  which  result  from  plant- 
ing cotton  of  both  types  in  the  same  community  is  a  serious  handicap 
to  the  growers  of  Sea  Island  cotton.  In  this  respect  jx)rtions  of 
Florida  where  only  Sea  Island  cotton  is  grown  possess  a  marked 
advantage,  and  the  introduction  of  Upland  varieties  should  be  dis- 
couraged. 

LABOR. 

In  addition  to  the  effect  of  high  prices  in  stimulating  the  industrj' 
and  of  low  prices  in  depressing  it,  a  factor  which  must  be  considered 
in  connection  with  the  production  of  cotton  in  either  old  or  new 
sections  is  the  supply  of  available  labor.  Until  present  methods  are 
revolutionized  a  relatively  large  amount  of  fairly  cheap  labor  Ls 
required,  and  it  is  a  great  advantage  if  the  laborei*s  have  had  long 
experience  with  the  crop.  Throughout  the  Sea  Island  cotton  l^li 
there  is  now  a  growing  scarcity  of  labor,  w^hich  is  likely  to  restrict  the 
acreage  planted.  The  farmers  must  meet  the  new  conditions  by  the 
adoption  of  labor-saving  machinery  in  planting  and  in  cultivation, 
but  there  will  continue  to  be  difficulty  in  getting  the  cotton  picked. 

The  development  of  trucking  and  lumbering  industries  restricts 
the  less  [)rofitable  cotton  crop,  and  there  is  a  steady  exodus  of  lalx)r- 
ers  to  engage  in  railroad  building,  etc.,  making  the  labor  problem 
still  more  serious. 

POSSIBLE  EXTENSION  OF  THE  SEA  ISLAND  OOTTON-PRGDITCIHO 

AREA. 

It  has  been  predicted  that  there  will  be  in  the  future  a  constant 
increase  in  the  world's  consumption  of  Sea  Island  cotton,  requiring 
a  corresponding  increase  in  j}ro(luction.  Sections  outside  the  prrscM)t 
Sea  Island  cotton  belt  have  from  time  to  time  attempted  to  cn|ragv' 
in  its  culture,  but  such  extensions  of  area  are  unnecessary  and  do  uoi 
promise  a  j)roKt.  No  other  portion  of  our  cotton  belt  is  as  \sv\\ 
adapted  to  the  crop  as  the  area  in  which  it  is  now  grown.  Thi*^  i> 
shown  by  the  fact  that  during  the  past  hundred  years  very  nianv 
attenii)ts  have  been  nuule  to  grow  Sea  Island  cotton  in  other  States 
and  all  have^failed.  Such  extensions  are  unnecessary,  because  s*»v- 
eral  times  as  much  as  the  present  crop  could  be  produced  in  tlie  area 
now  devoted  to  Sea  Island  cotton,  if  circumstances  required  it.  Tin- 
increased  production  could  be  accomplished  in  part  by  clearing  and 
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planting  new  land,  for  neither  on  the  Sea  Islands  nor  in  the  interior 
counties  is  more  than  a  small  fraction  of  the  land  under  cultivation, 
and  in  part  by  increasing?  the  yield  per  acre,  which  could  be  doubled 
l)y  better  cultural  methods  and  the  practice  of  seed  selection.     An 
additional  increase  would  result  from  the  substitution  of  Sea  Island 
for  Upland  cotton  in  the  border  counties  where  both  are  now  grown. 
Serious  obstacles  are  met  with  in  introducing  Sea  Island  cotton 
into  a  new  section.     There  is  difficulty  in  securing  the  proper  care  in 
cultivation  and  in  picking  and  handling  the  staple.     Pickers  accus- 
tomed to  Upland  varieties  object  so  much  to  the  small  and  partly 
closed  Sea  Island  bolls  that  it  is  difficult  to  get  the  cotton  picked 
even  at  the  prices  now  paid — ^$1  to  $1.25  a  hundred  pounds.     The 
ginning  must  be  done  on  a  roller  gin,  as  the  saw  gin  injures  the 
staple  too  much,  and  a  s|:)ecially  equipped  ginnery  is  therefore  neces- 
sary.    Further  difficulties  are  met  with  in  marketing  the  product, 
whicli  at  first  can  rarely  be  sold  to  advantage  in  a  local  market  where 
the  buyers  are  unaccustomed  to  the  Sea  Island  staple.     Shipment  to 
a  recognized  market  for  Sea  Island  cotton  is  necessary  in  such  cases. 

MAEEETS. 

The  cotton  grown  in  South  Carolina  is  marketed  at  Charleston, 
while  the  interior  crop  is  handled  at  Savannah,  lilackshear,  and 
Valdosta,  (la.,  Madison,  Fla.,  and  other  interior  towns.  There  is  a 
marked  difference  in  the  style  of  bale  in  the  two  castas.  South  Caro- 
lina cotton  is  put  up  in  bags,  7^  feet  long  and  about  2i  feet  in 
diameter,  containing  300  to  400  pounds.  (Fig.  2.)  They  are  filled 
by  hand  and  pressed  in  a  light  hand-screw  press.  Compression 
for  export  is  not  practiced.  As  the  use  of  this  bag  has  been  confined 
to  the  Sea  Islands,  it  serves  as  a  trademark  to  distinguish  the  crop 
in  foreign  markets. 

In  the  Charleston  district  the  finest  cotton  is  that  grown  by  a 
limited  numl^er  of  planters  who  have  for  many  years  paid  the  most 
careful  attention  to  seed  selection.  Their  cotton  is  not  only  long 
and  fine  but  is  picked  with  so  much  regard  to  cleanliness  and  uni- 
formity that  the  grower's  private  brand  on  the  package  is  often  a 
sufficient  guarantee  of  its  quality. 

These  fine  "crop  lots"  comprise  about  35  per  cent  of  the  cotton 
marketed  in  Charleston  and  sell  for  from  30  to  GO  cents  a  pound. 
They  are  all  exported.  The  demand  for  this  extra-fine  and  high- 
priced  cotton  is  very  limited.  The  remainder  of  the  South  Carolina 
crop  is  sold  in  the  usual  manner  at  lower  prices.  The  higher  price 
s<>cured  for  South  Carolina  cotton  is  largely  because  of  its  superior 
preparation,  all  stained  and  weak  cotton  and  bits  of  leaf  being  re- 
moved before  baling. 
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Interior  Sea  Islimtl  cotton  is  piicketl  by  a  steam  pr«ss  into  Imlw 
weighing  about  400  iKiumIs  each,  of  the  same  shajie  an«l  size  ii;-  aii 
Upland  cotton  bale.  '<i 
inches  by  27  inches  (fig,  :t)- 
Thcy  are  covered  with  lii'svy 
burlap,  secured  by  sewiiif; 
with  strong  conl  instead  nf 
iiy  the  steel  ties  Mse<l  on  bales 
of  Upland  cotton. 

The  buyers  classify  inte- 
rior cotton  first  by  length  of 
staple  into  '•  East  Flori- 
das,"  Ij  inches  to  2  inrho; 
"  Floridas,"  IJ  inghe^  to  1, 
inches;  and  "<ieorgias,"  li 
inches  bnt  less  fine  tliaii 
Floridas,  These  namts  bavr 
come  to  Ije  applied  without 
regard  to  the  soiirtv  ()f  llii' 
cotton.  The  length  of  staple 
FiG.2.-BMi«fc,iri.iiiiii.;.-r.™iiw.uisi,iiiii.i,ium,sii.™iiiB  is.nwinly  intliicnct-d  by  stt^l 
ih.M>knii«pkFnri.ii-i>.i.iiiiins,M  i-ianai",  jiek'ction.  but  in  part  by  tin' 

character  of  the  soil.  Each  of  thesf  classes  is  subdivided  into  gmdi- 
with  reference  to  its  |)iv{>aration  and  appearance,  the  usual  gnitli';- 
Ix-ing  fancy,  extra 
clioicc,  choice,  ex- 
tra fine.,  fine,  and 
"dogs."  The  dif- 
ference of  r>  tu  10 
cents  a  pound  1k'- 
twccii  fancy  and 
fine  sliows  thi'  pos- 
sible gain  to  tlie 
farmer  fnmi  anv- 
fnl        [ircparatioii. 

Loss    of    grade     is 

due      to      exposure  __■■ 

to    weatlier   before     f-i-.  -.-naic  of  ii.t. 

picking,  to  storing  "  '*" 

or  gimiing  when  too  wc).  and  o-pecially  to  the  presence  of  staineil  >•: 

yellow  cotton  anil  liil-*  of  leaf  or  other  trash, 

FACTORS  QOVERNINO  PRICES. 

There  is  a  fairly  uniform  demand  for  a  few  liundn-d  bags  of  t'xin 

fine  cotton  with  staple  of  2  inches  and  over,  and,  for  what  the  ntiu-lo-: 
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requires,  a  high  price,  60  to  80  cents  a  pound,  will  be  paid.  A  larger 
quantity  of  this  long-staple  cotton  is  diflScult  to  sell  at  any  price. 
For  the  medium  grades  (IJ  inches  to  IJ  inches)  there  is  a  liberal 
demand  at  prices  determined  by  the  law  of  supply  and  demand.  The 
size  of  the  crop  in  Georgia  and  Florida  is  the  principal  factor  in 
estabHshing  the  price,  but  other  long  staples  exercise  considerable 
influence. 

Sea  Island  cotton  is  only  slightly  affected  by  the  fluctuations  of 
short-staple  T^pland  cotton,  but  the  amount  and  quality  of  the  long- 
staple  Upland  crop  seriously  affect  the  lower  grades  of  Sea  Island 
roUon.  Staples  less  than  IJ  inches  long  sell  well  only  in  a  year  when 
the  long-staple  Upland  crop  is  inferior.  This  long-staple  Upland 
cotton  is  grown  mainly  in  the  Mississippi  Valley,  and  as  it  can  be 
produced  at  a  less  cost  than  Sea  Island  cotton  it  is  evident  that  the 
hittor  must  not  l>e  permitted  to  become  less  than  1|  inches  in  length, 
in  order  to  avoid  this  competition. 

The  next  quality  of  staple  competing  with  Sea  Island  cotton  is 
the  Egj^ptian.  Of  this  an  amount  equivalent  to  about  1,500,000 
Sea  Island  bales  of  400  pounds  is  produced  every  year  in  the  Nile 
Valley,  and  147,000  such  bales^are  annually  imported  into  America. 
An  average  price  is  15  cents  a  pound.  Egyptian,  while  not  as  long 
and  fine  as  Sea  Island  cotton,  is  very  strong  and  free  from  waste, 
owinjr  to  careful  preparation.  It  wastes  in  the  mill  8  per  cent  less 
than  Sea  Island  cotton,  the  average  waste  in  the  different  processes 
of  |)reparing  for  spinning  being  33  per  cent  for  the  Sea  Island  and 
only  25  per  cent  for  Egyptian.  Much  of  the  Egyptian  cotton  is 
clecidedlv  shorter  than  Sea  Island,  but  the  Jannovitch  varietv  and  to 
some  extent  the  Abassi  are,  in  particular,  competitors  of  Sea  Island 
of  15-inch  staple  or  less  and  will  continue  to  be  used  in  preference  to 
the  American  product,  even  in  our  own  mills,  until  the  interior  Sea 
Island  growers  improve  their  product. 

Mr.  A.  P.  Brantley,  a  well-informed  buyer  and  exporter  of  Sea 
Island  cotton,  writes  as  follows: 

Junnovitrh  haa.  during  the  last  few  seasons,  commanded  praotieaUy  as  mnch 
money  as  Kxtra  Choic-e  and  Fancy  Georgias.  If,  however,  we  could  produce 
cotton  wUh  staple  of  IS  Inches  whlcli  would  not  show  a  siHnnlng  loss  of  niore 
than  25  ikt  <-ent  as  compared  with  3.S  per  (»ent,  the  present  average  loss,  and  if 
«t  t!ie  same  time  we  could  grow  a  cotton  with  fewer  ueps,  thcM'e  would  be  a 
tremendous  expansion  in  the  demand  for  this  style  of  cotton,  for  the  reason 
that  it  is  sHgbtly  stronger  than  .Jannovitch ;  hut  as  the  cas*^  stands  now  Jan- 
novitch is  preferred  at  an  even  price  in  many  cases  on  account  of  its  being 
less  wasty  and  ha%  ing  fewer  ueps. 

The  Egyptian,  although  closely  related  to  Sea  Island  cotton,  can 
not  be  grown  successfully  in  our  southeastern  States  on  account  of  its 
susceptibility  to  the  bacterial  disease  ^'  black-arm.'' 

ft02 


14 

Sea  Island  cotton  produced  in  the  West  Indies  is  equal  to  the  aver- 
age American  product,  and  indeed  competes  with  the  Carolina  Sea 
Island  cotton  rather  than  with  the  interior  product.  The  West 
Indian  industry  is  new,  having  been  developed  mainly  since  1S>0:?, 
and  is  as  yet  of  small  proportions,  only  about  4,000  bales  per  annum 
being  produced;  but  the  industry  there  may  grow  rapidly.  It  has 
already  led  the  South  Carolina  planters  to  organize  in  refusings  to 
sell  seed. 

The  Sea  Island  grower  will  therefore  recognize  that  the  prices  of 
his  crop  depend  on  several  factors  and  that  quality  is  more  important 
than  quantity.  Organized  efforts  should  be  made  to  raise  the  stantl- 
ard  of  length  and  preparation  in  order  to  avoid  competition  with 
cheaper  cotton.  Of  the  l>etter  grades  a  larger  quantity  can  l)e  sohl 
than  is  now  produced. 

Interior  planters  are  advised  not  to  aim  to  produce  an  extra  long 
cotton.  South  Carolina  and  the  AVest  Indies  can  excel  in  this,  and 
the  market  for  such  cotton  is  very  limited.  Furthermore,  the  incr«*ast» 
in  length  is  obtained  at  a  sacrifice  in  yield  which  cancels  the  pn)fif. 
Rather  let  the  interior  grower  select  for  a  staple  1^  inches  to  I4 
inches  long  and  for  a  vigorous  and  productive  plant,  and  let  the 
campaign  for  a  reduction  of  acreage  be  directed  against  staples  U»s> 
than  If  inches  in  length  and  against  the  planting  of  Upland  cotton 
in  Sea  Island  districts. 

FARM  FEACTIGES. 

On  the  Carolina  Sea  Islands  the  planters  have  worked  out  a  sy«;tom 
well  adapted  to  the  peculiar  needs  of  that  section.  Their  methinls 
are  in  many  respects  excellent,  and  the  recommendations  in  this  bul- 
letin regarding  improvements  apply  less  to  these  growers  than  to 
those  in  (leorgia  and  Florida,  where  a  brief  survey  will  convince  one 
that  far  greater  i)r()Hts  could  be  secured  by  radical  changes  in  farm 
practices. 

SEED  SELECTION  THE  FIRST  BEQITIBEMENT. 

Without  seed  selection  Sea  Island  cotton  can  not  be  grown  suc<x»^- 
fully  for  more  than  a  few  years  in  any  latitude.  The  interior  grrow- 
ers  have  always  depended  on  the  skillful  seed  K^lection  of  the  Carnliii:i 
planters  and  have  continued  to  neglect  the  matter  since  this  sihhI  su|j- 
ply  has  been  cut  off  by  a  growers'  organization.  No  more  imprmvJ 
seed  can  l)e  had  from  the  Sea  Islands,  and  nothing  is  more  cvrtair; 
than  that  the  crop  will  continue  to  deteriorate  rapidly  until  the  iut»-- 
rior  growers  begin  work  to  improve  it.  They  undoubtedly  will  ri-^- 
to  the  occasion  when  they  realize  that  their  industry  is  at  stakr 
They  may  be  assured  in  advance  that  they  will  succeed  to  a  degrtt* 
limited  only  by  the  care  and  skill  they  expend. 
S02 


15 

Three  points  are  to  be  sought  by  selection,  as  follows: 

(1)  Length  and  quality  of  staple  must  be  maintained.  Only  by 
saving  seed  from  plants  having  a  long,  fine,  and  uniform  staple  can 
these  qualities  be  retained.  Otherwise  there  occur  in  the  fields  an 
increasing  number  of  plants  with  a  shorter  staple,  due  to  the  inherent 
tendency  of  this  highly  improved  crop  to  revert  to  its  original  char- 
acter. The  farmer  overcomes  this  tendencv  when  he  chooses  his  seed 
each  year  only  from  stalks  that  have  maintained  the  desired  (quality. 

(2)  Good  productive  plants  must  be  secured.  A  greater  loss  than 
farmers  realize  is  due  to  the  number  of  unproductive  plants  in 
every  field.  Even  plants  equally  supplied  with  sj)ace  and  food 
differ  much  in  the  number  of  bolls  they  bear,  the  size  of  the  bolls, 
and  the  way  they  open.  These  differences  are  mainly  iidierited,  so 
that  by  careful  attention  to  this  point  when  selecting  seed  the  pro- 
ducing power  of  any  variety  can  be  greatly  increased. 

(3)  Run-out  and  hybrid  plants  must  be  eliminated.  A  conspicu- 
ous source  of  loss  in  the  average  interior  field  is  the  numl)er  of  tall 
hybrid  and  run-out  plants.  These  occupy  double  the  sj)ace  of  good 
ones  and  yet  produce  a  worthless  crop.  All  such  plants  should  be 
pulled  out  as  soon  as  detected.  Where  careful  seed  selection  is 
practiced  and  the  neighborhood  of  Upland  cotton  avoided,  very  few 
of  these  undesirable  plants  will  api)ear  in  the  crop. 

PBEPABATIGN  OF  THE  STAPLE  FOB  MARKET. 

Xext  in  importance  to  seed  selection  is  the  preparation  of  the 
staple  for  the  market.  Interior-grown  Sea  Island  cotton  has  an 
unenviable  reputation  for  poor  preparation  as  compared  with  the 
Carolina  Sea  Island  product.  The  farmers  seem  not  to  consider 
the  delicate  nature  of  the  staple  and  handle  it  as  carelessly  as  they 
would  Upland  varieties,  whereas  it  requires  special  caie  at  (^very 
stage  from  boll  to  bale.  Too  often  it  diminishes  in  value  by  exposure 
to  weather  in  the  field,  by  being  mingled  with  broken  leaves  and 
yellow  cotton  in  picking,  by  being  stored  undried  when  gathered 
damp,  or  by  cai*eless*ginning.  The  luster  of  the  staple  once  lost  can 
never  \ie  regained.  The  admixture  of  weak  and  stained  cotton 
means  loss  to  the  spinner  from  waste  and  the  extra  cost  of  cleaning, 
and  this  loss  must  be  made  good  by  a  reduction  in  the  i)riee  paid  the 
farmer. 

There  is  much  complaint  from  the  spinners  of  an  undue  amount 
of  nep,  or  white  knots  of  tangled  fibers  in  cot  tern  from  diseased  plants, 
or  in  cotton  picked  too  green  or  not  properly  ginned,  iluch  of  this 
trouble  can  be  avoided. 
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BETTEB  CX7LTX7BE  MEANS  LABaSB  CB0F8. 

The  fact  that  the  yield  on  some  farms  averages  400  pounds  of  lint 
per  acre  while  the  general  average  is  perhaps  less  than  100  pound< 
per  acre  shows  that  there  can  be  a  great  improvement  in  methods  of 
growing  the  crop.  The  Sea  Island  cotton  belt  needs  to  diversify,  to 
rotate  crops,  to  use  fertilizers  more  rationally,  to  build  up  the  thin 
soil,  to  plow  deeper  and  cultivate  shallower,  and  to  economize  hand 
labor  bv  modern  farm  machinerv. 

CBEBIT  AND  THE  BENTAL  SYSTEM  A  BAB  TO  PBOQBESS. 

The  cost  of  cotton  production  is  greatly  increased  by  the  prevail- 
ing credit  system,  owing  to  the  higher  cost  of  supplies  and  the 
reduction  of  the  farmers'  ambition  and  efficiency.  The  rapid  change 
from  credit  to  a  cash  system  now  going  on  is  a  great  gain  for  good 
farming. 

The  common  practice  of  renting  land  for  a  share  of  the  crop 
greatly  hinders  the  adoption  of  improved  methods.  It  means  in- 
stead the  continuous  planting  of  cotton  without  attention  to  sc<m1 
selection  or  soil  improvement.  When  the  owner  can  not  operate  lu.^ 
farm  himself,  he  should  retain  strict  oversight  over  the  work  dent* 
by  his  tenant  and  provide,  through  a  w^ritten  contract,  for  a  specific*  1 
system  of  rotation  and  seed  selection. 

If  the  period  of  rental  were  three  or  five  years  instead  of  one. 
there  would  be  more  incentive  for  the  tenant  to  build  up  the  soil. 
The  owner  who  keeps  his  land  in  a  high  state  of  cultivation  has  no 
difficulty  in  securing  the  best  class  of  tenants. 

DEFECTS  IN  MABKET  CONDITIONS. 

There  is  a  tendency  among  cotton  buyers  to  pay  an  average  price 
for  all  grades  of  Sea  Island  cotton,  especially  in  the  smaUer  market-'. 
This  means  that  good  cotton  brings  less  than  its  value,  and  inferior 
or  dirty  cotton  too  much.  This  practice  is  an  injustice  to  the  farmtT 
who  produces  a  superior  article  and  it  tends  to  discourage  him  from 
selecting  for  quality.  Unless  bu3^ers  are  willing  to  pay  full  valiio 
for  the  l)(»st  cotton,  farmers  can  not  be  expected  to  improve  their 
seed  in  any  respect  except  to  secure  larger  yields  per  acre. 

It  is  an  advantage  to  the  farmer  who  has  a  superior  grade  of  cotton 
to  secure  competitive  offers  from  large  buyers  l)efore  selling*.  In 
this  direction  much  good  can  be  done  by  farmers'  organizations. 

CULTIVATION  OF  SEA  ISLAND  COTTON. 

BOTATION  AND  BIVEBSIFICATION. 

Although  Sea  Island  cotton  always  has  been  grown  on  the  one- 
crop  plan  even  on  the  Sea  Islands,  there  are  many  reasons  wb> 
greater  success  can  be  had  by  making  it  a  part  of  a  system  of  diverse- 
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fietl  farming.     By  rotation  of  crops  several  purposes  are  accom- 
I Jished,  as  follows : 

(1)  The  productive  capacity  of  the  land  is  increased  and  main- 
tained. The  cultivation  of  cowpeas,  velvet  beans,  and  other  legumes 
adds  to  the  soil  large  quantities  of  nitrogen  drawn  from  the  air, 
(tabling  the  farmer  to  secure  at  slight  expense  an  element  which  is 
the  most  costly  part  of  purchased  fertilizers. 

The  ])hysical  condition  of  the  soil  is  improved,  especially  by  the 
addition  of  humus  or  vegetable  mold,  whereas  continued  cultivation 
in  cott(m  or  corn  rapidly  exhausts  the  humus.  The  importance  of 
humus  can  hardly  be  overestimated.  A  soil  rich  in  organic  matter 
is  more  easily  cultivated  than  other  soil.  It  suffers  less  from  wash- 
ing l)i»cause  the  water  is  absorbed,  and  because  of  this  water-holding 
power  it  does  not  quickly  become  too  wet,  nor  does  it  dry  quickly; 
hence,  injury  from  drought  is  lessened.  A  soil  rich  in  organic  mat- 
ter is  richer  in  the  beneficial  bacteria  and  other  organisms  that  take 
pait  in  rendering  available  to  the  plant  the  food  hitherto  locked  up. 

By  rotation,  crops  with  different  fertility  requirements  are  alter- 
nated so  that  the  same  elements  are  not  drawn  on  so  constantly. 
Cover  crops  which  incnease  humus  can  succeed  cultivated  crops 
which  exhaust  it,  and  in  the  intervals  of  rotation  any  poisonous  or 
injurious  excretion  from  the  roots  of  a  crop  is  neutralized.  Deep- 
rooted  crops  may  be  employed  to  bring  up  plant  food  from  the  sub- 
soil and  leave  it  at  the  surface  when  they  decay,  where  it  will  be 
available  for  shallower  rooted  crops. 

The  test  of  successful  farming  is  to  produce  large  and  profitable 
crops  and  at  the  same  time  to  build  up  the  fertility  of  the  soil, 
making  it  each  year  more  productive.  Diversified  farming  permits 
this  to  be  done;  continuous  cotton  growing  never  Avill. 

(2)  A  diversified  cropping  system  places  farm  operations  on  a 
safer  and  more  economical  basis.  Regular  and  continuous  employ- 
ment for  labor  is  secured  if  crops  are  grown  which  require  attention 
at  diffei*ent  seasons.  The  danger  of  loss  from  unfavorable  weather 
or  glutted  markets  is  much  diminished  when  several  crops  are  grown. 
It  is  particularly  important  that  the  growers  of  Sea  Island  cotton 
sliould  lM»gin  at  once  to  practice  diversification  in  order  to  gain 
c'X[)erience  with  other  crops,  because  there  is  a  possibility  that  the 
invasion  of  the  lx)ll  weevil  into  the  eastern  States  nniv  in  a  few 
years  make  Sea  Island  cotton  an  unprofitable  crop.  Much  hardship 
will  result  unless  other  crops  are  established  meantime. 

(3)  Rotation  of  crops  is  one  of  the  most  effective  means  of  con- 
trolling weeds,  insects,  and  plant  diseases.  Crab-grass,  nut-grass, 
and  other  weeds  troublesome  in  cotton  fields  are  reduced  in  numl)ers 
by  the  shading  and  smothering  effect  of  a  heavy  growth  of  cowpeas 
or  velvet  l)eans.     Most  injurious  insects  and  plant  diseases  attack  only 
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one  kind  of  plant.  The  continuous  culture  of  any  crop  affords  ideal 
conditions  for  the  multiplication  of  its  pests,  while  rotation  of  crops 
results  in  their  destruction  from  lack  of  food. 

For  example,  the  nematode  worm,  causing  the  destructive  root-knot 
of  peaches,  cotton,  etc.,  is  greatly  increased  by  planting  susceptible 
crops,  but  can  be  controlled  by  a  succession  of  immune  crops,  such  a> 
corn,  oats,  velvet  beans,  or  peanuts.  F^or  several  cotton  discas(»s 
including  anthracnose,  boll-rot,  and  "  black-arm,"  rotation  is  advised 
as  one  of  several  preventive  measures. 

Botation  Systems. 

The  term  '•  rotation  ''  implies  a  prearranged  order  of  succession 
for  the  various  crops  cultivated.  Every  farmer  should  draw  up  a 
planting  scheme  for  his  farm,  worked  out  with  reference  to  the 
relation  of  each  crop  to  the  others.  The  details  of  this  plan  will 
differ  in  every  case  according  to  the  numl^er  of  crops  and  the  aci^agt* 
of  each,  but  some  general  principles  apply  to  all. 

The  crops  in  a  rotation  may  be  divided  into  two  classes : 

(1)  Money  crops,  in  the  majority  of  cases  Sea  Island  cotton  or  com. 
from  the  sale  of  which  the  principal  income  is  derived.  These  draw 
from  the  soil  more  than  thev  add  to  it. 

(2)  Improvement  crops,  grown  mainly  to  build  up  the  soil.  The><» 
are  usually  legumes,  like  cowpeas,  velvet  beans,  peanuts,  or  l)eggar- 
weed.  If  fed  to  stock  they  will  return  a  revenue  and  improve  ilie 
soil  as  well. 

The  choice  of  a  legume. — Cowpeas  have  always  been  the  most  pop- 
ular and  widely  grown  crop  of  this  class.  They  have  many  advan- 
tages over  the  others — adaptability  to  poor  land,  ease  of  culture,  tlu- 
value  of  the  peas  as  food  for  man  or  stock,  excellence  as  a  hay  cro[), 
etc.  On  the  other  hand,  they  are  open  to  the  serious  objection  that 
they  are  very  subject  to  root-knot  and  greatly  increase  this  disea^*. 
On  land  infected  bv  cotton  wilt  or  black-root  the  loss  is  increase<l  hv 
the  presence  of  root -knot.  Fortunately  the  Iron  cowpea  is  immun^- 
to  root-knot  and  can  be  used  with  safety.  In  fields  where  it  is  <*it 
tain  there  is  no  root-knot  any  pea  can  be  planted,  but  the  trouble  i- 
that  root-knot  frequently  appears  where  its  presence  was  not  su^ 
pected.  As  all  Sea  Island  cotton  lands  are  sandy  and  subject  to 
infection  by  root-knot  and  wilt  it  is  urged  that  no  other  cowpea  iha: 
the  Iron  varietv  be  used  in  rotation  with  Sea  Island  cotton. 

Velvet  beans  are  a  great  addition  to  the  resources  of  Sea  Islan  1 
cotton  growers.  They  are  entirely  immune  to  root-knot  and  lila«'K 
root  and  of  much  value  in  rotations  for  this  reason.  No  other  leinin:'- 
grown  in  the  Sea  Island  cotton  belt  makes  as  much  growth  or  a*M- 
as  nnich  vegetable  matter  and  nitrogen  to  the  soil.  Velvet  beat.- 
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afford  excellent  grazing  for  stock  in  late  fall  and  winter,  and  should 
Iv  grown  niiirh  more  than  at  present.  Their  long  season  of  growth 
i^  a  disadvantage  when  a  catch  crop  is  needed  to  follow  potatoes  or 
/?rain.  The  vines  are  so  long  that  harvesting  for  hay  is  nearly 
impossible. 

Peanuts,  or  ground  peas,  are  also  free  from  root-knot,  and  are 
especially  useful  as  feed  for  hogs.  They  appear  to  be  somewhat  less 
effective  as  soil  improvers  than  cowpeas. 

Beggarweed  is  native  to  Florida  and  seeds  itself  whenever  per- 
mitted to  grow.  It  makes  a  valuable  hay  when  cut  at  the  beginning 
of  the  blooming  season  and  does  good  service  in  enriching  the  soil. 
In  (he  cotton  field  it  must  be  kept  under  control  by  thorough  cultiva- 
tion or  the  seeds  will  l)ecome  tangled  in  the  cotton,  Init  if  allowed  to 
spring  up  late  in  summer  it  will  serve  as  a  winter  cover  crop  to  the 
^reat  l)enefit  of  the  land.  The  complete  immunity  of  beggarweed  to 
root-knot  is  an  important  point  in  its  favor. 

Besting  land. — A  practice  common  on  the  Sea  Islands  and  in  por- 
tions of  Florida  is  to  plant  cotton  alternately  on  half  the  farm,  leav- 
ing the  other  half  to  grow  up  in  grass  and  weeds.  This  is  much  better 
than  continuous  cotton  planting,  but  is  a  defective  system  because  the 
maximum  capacity  of  the  land  is  not  obtained.  It  is  better  to  grow  a 
useful  legume  than  coarse  or  obnoxious  weeds,  like  fennel,  coffee  weed, 
and  sandspurs,  or  if  pasture  is  needed  rye  may  be  sown  between  the 
cotton  rows  in  the  fall,  grazed  during  the  si)ring  months,  then  plowed 
under  and  Iron  cowpeas  sown  for  hay  or  for  fall  grazing.  Thus  there 
may  be  substituted  a  two-year  rotation,  which  is  perhaps  the  most 
practicable  plan  for  the  conditions  now  prevailing.  The  two-year  rota- 
tion u)  its  simplest  form  is  cotton  on  half  the  land  and  corn  and  Iron 
cowpeas  on  the  other  half,  the  cotton  following  the  corn  and  peas  each 
year.  A  Iwtter  plan  is  to  plant  one-half  of  the  land  in  cotton,  one- 
fourth  in  corn  and  Iron  cowpeas,  and  one-fourth  in  velvet  beans, 
ix»vei*sing  the  order  so  that  velvet  beans  come  on  the  same  land  once 
in  four  years,  cotton  twice,  and  corn  and  i)eas  once.  This  is  prac- 
tically a  four-year  rotation.  If,  after  this  has  been  repeated  several 
times,  the  land  becomes  too  rich  in  nitrogen,  as  indicated  by  an 
excessive  growth  of  the  cotton  to  weed,  the  velvet  beans  could  be 
omitted  for  a  year  or  two.  Velvet  beans  or  cowpeas  in  these  rota- 
tions should  be  fertilized  with  about  ^00  pounds  of  acid  phosphate 
and  j)otash  to  the  acre.     No  nitrogen  is  required. 

A  three-vear  rotation  is  lx*tter  than  one  of  two  vears.  The  three- 
year  rotation  for  the  first  year  might  consist  of  rye,  oats,  or  wheat 
for  hay,  followed  by  Iron  cowpeas;  se(»ond  year,  corn  with  Iron  cow- 
peas; third  year,  cotton.  Cut  the  corn  when  ripe  and  shred  the 
stalks.  Do  not  waste  time  pulling  fodder.  Cut  the  peas  for  hay  or 
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pasture  them.  In  early  fall  plow  iiiuler  tlie  stubble  and  sow  rj^e,  oats 
or  wheat;  This  grain  should  be  cut  for  hay  just  before  it  rii)€ns,  anJ 
should  be  off  in  time  to  plant  velvet  beans,  if  they  are  preferred  to 
cowpeas.  The  field  should  be  grazed  during  the  fall,  ami  the  remain- 
ing litter  plowed  in  early  enough  in  the  winter  to  decay  before  the 
cotton  is  planted.  The  advantage  of  the  three-year  rotation  is  that 
it  permits  keeping  more  live  stock  and  will  consequently  improve  the 
land  more  rapidly. 

FEKTILIZERS  FOR  SEA  ISLAND  COTTON. 

FBESENT  PRACTICES. 

The  character  of  the  fertilizers  and  the  amounts  used  per  acre  by 
farmers  in  different  parts  of  the  Sea  Island  cotton  belt  vary  iK^twwn 
wide  extremes.  The  practices  on  the  Sea  Islands  are  characteriz(Hl 
by  heavy  applications  of  home-mixed  fertilizers,  differing  consi«l- 
erably  in  composition  according  to  the  ideas  of  the  various  planters, 
but  usually  rich  in  potash.  The  need  for  humus  is  recognized,  and  i^ 
supplied  by  growing  cowpeas  and  by  heavy  applications  of  man^Ii 
mud,  salt  water  grass,  and  compost.  Three  typical  examples  foHovs*. 
(1)  Two  hundred  pounds  of  kainit,  200  pounds  of  acid  phosphat**. 
400  pounds  of  cotton-seed  meal,  25  bushels  of  Sea  Island  cotton 
seed,  25  loads  of  marsh  mud  jier  acre;  (2)  200  pounds  of  kainit,  2(><> 
pounds  of  acid  phosi)hate,  200  pounds  of  lime,  1,000  pounds  of  Sea 
Island  cotton  seed  i)er  acre;  (3)  300  pounds  of  kainit,  3(K)  pouinN 
of  acid  phosphate,  «300  pounds  of  cotton-seed  meal  por  acre. 

In  (leorgia  and  Plorida,  on  the  other  hand,  light  applications  prv 
dominate.  Occasionally,  however,  a  farmer  goes  to  the  other  oxtnMiM' 
and  puts  on  1,000  to  2,000  ])Ounds  of  fertilizer  i)er  acre.  A  cc>nuiH»i> 
practice  is  to  use  a  complete  fertilizer  of  the  2-8-2  grade,*  apply  in? 
100  to  250  pounds  per  acre.  Some  planters,  however,  use  only  acj<l 
phosphate  and  potash,  while  others  use  nothing  but  kainit. 

GENERAL  FBINCIPLES  GOVEBNINO  THE  USE  OF  FEBTILIZEBS 

The  fertilizer  question  is  too  complex  to  discuss  fully  here.  Farn^- 
ers'  Bulletins  Nos.  44  and  48  contain  detailed  information  on  this  sul* 
ject,  and  will  be  sent  free  of  charge  to  an}'  person  requesting  their. 
A  few  general  rules  to  be  rememl)ered  are  the  following: 

(1)  The  best  results  from  the  use  of  fertilizers  can  Ik>  ha<]  only 
when  the  soil  has  been  put  in  first-class  physical  condition  l>y  dt^'i* 
plowing  and  the  addition  of  vegetable  matter. 

(2)  Stable  manure  and  compost  made  on  the  farm  are  chea|KT  an  ■ 
far  more  etlVctive  and  lasting  than  commercial  fertilizers. 


«Tliis  n!«';ms  that  tl)<»  fertilizer  contjiius  2  jht  t-ent  i>f  ammonia,  8  i>er  o'' 
of  phosphoric  acid,  and  li  per  cent  of  potash. 
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(3)  The  market  value,  of  coniinercial  fertilizers  is  based  on  the 
nitrogen,  jwtassium,  and  phosphorus  they  contain.  The  farmer 
should  buy  only  the  quantity  of  each  element  that  will  |^ive  the  most 
profit  on  his  soil. 

(4)  The  amount  of  each  element  required  varies  with  the  soil  so 
much  that  two  sides  of  the.  same  field  often  require  different  fer- 
tilizing. 

(5)  The  proper  fertilizer  fomiula  can  not  Ix?  tokl  from  a  chemicnl 
analysis  of  the  soil  or  of  the  plant,  but  an  opinion  can  be  formed 
from  the  appearance  of  the  crop  and  verified  l)y  field  trials. 

(it)  More  plant  food  can  lx»  purchased  for  a  given  simi  in  high- 
gnule  fertilizers  than  in  low-grade  brands.  Buy  the  best  and  use 
less  per  acix*. 

Effect  of  Nitrogen. 

Se^  Island  cotton  requires  less  nitrogen  than  most  crops,  especially 
oil  low  or  moist  soils.  All  excess  of  this  element  stimulates  vegetative 
<levp|opment,  residting  in  tall,  coarse,  and  relatively  unproductive 
plants,  with  large,  dark-green  leaves.  A  lack  of  nitrogen  is  shown 
when  plants  are  small,  with  a  light  yellowish-green  cast  of  foliage. 

The  usual  sources  of  nitrogen,  or  ammonia,  are  cotton-st»ed  meal, 
<Iriod  blorxl,  tankage,  fish  scrap,  nitrate  of  soda,  and  sulphate  of  am- 
monia. It  is  the  most  expensive  ingredient  of  fertilizers,  costing 
n;  to  18  cents  per  pound  as  compared  with  4  to  5  cents  for  })otasli  and 
phosphoric  aci<l,  and  for  that  reason  should  be  supplied  nuiinly  by 
rotation  with  legumes.  The  effect  of  cowj)ea  or  velvet  bean  stubl)le 
plowe<l  under  at  the  Alabama  Agricultural  Experiment  Stati(m  was 
to  increase*  the  next  year's  cotton  crop  (V^  per  cent,  this  figure  being  the 
average  of  four  tests.  In  such  cases  it  is  often  unnecessary  to  i)urchase 
nitrogen,  except  that  it  may  be  profitable  to  ap[)ly  about  50  pounds 
of  nitrate  of  so<la  i)efore  planting  to  stimidate  the  young  seedlings 
to  rapid  growth.  When  commercial  fertilizers  are  relied  on,  the 
nitrogen  is  lM»st  derived  from  cotton-seed  meal  or  other  organic  mate- 
rials, such  as  tankage  or  dried  blood,  which  become  available  more 
slowly  nnd  arc  more  lasting  in  their  eifects  than  the  quickly  soluble 
nitrate  of  soda  or  sulphate  of  anunonia.  An  exception  should  bo 
niadc  in  the  case  of  land  subject  to  the  blue  disease,  as  stable  manun*. 
or  other  organic  fertilizers,  indess  very  thoroughly  decayed,  aggra- 
vate this  trouble.     (See  page  48.) 

Effect  of  Potassium. 

A  liberal  supply  of  potash  is  very  important  for  Sea  Island  cotton, 
and  farmers  outside  of  the  Sea  Islands  use  too  little  of  it.  Potassiiun 
influences  the  formation  of  starches  and  sugars  in  the  plant  and  ap- 
pears to  1k»  indispensable  for  protein  fornuition.     A  lack  of  it  in  the 
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case  of  Sea  Island  cotton  may  lead  to  the  appearance  of  "rust,''  a 
disease  resulting  from  disordered  nutrition.  Fields  or  parts  of  fields 
known  to  be  subject  to  rust  should  receive  an  additional  application 
of  potash  in  amounts  varying  in  accordance  with  the  severity  of  the 
disease  (see  page  48).  Kainit  is  the  most  common  source  of  potash, 
but  as  it  contains  only  12  per  cent  of  potash  it  should  be  applied 
liberally.  Muriate  of  potash  containing  48  per  cent  of  potash  is  more 
convenient  on  account  of  its  concentration  and  is  usually  considered 
to  be  proportionately  effective.  Fifty  pounds  of  muriate  of  potash 
per  acre  would  thus  be  equivalent  to  200  pounds  of  kainit. 

Eifect  of  Phosphorus. 

This  element  in  the  form  of  phosphoric  acid  compounds  is  indis- 
pensable to  the  Sea  Island  cotton  plant  for  its  general  development, 
and  especially  for  the  seed  and  lint.  Most  soils  are  deficient  in  phos- 
phorus, which  Is  therefore  an  important  ingredient  of  fertilizers. 
Acid  phosphate  is  the  usual  source,  and  on  account  of  its  low  price 
forms  an  unduly  large  proportion  of  the  average  fertilizer. 

Lime  Usually  Uniiecessary. 

With  the  exception  of  occasional  applications  of  marl  on  the  Sea 
Islands,  lime  is  not  used  by  cotton  growers  and  there  is  little  evidena* 
that  it  w-ould  be  profitable. 

The  Best  Formula. 

From  the  foregoing  it  will  be  understood  that  no  fertilizer  formula 
can  be  given  that  will  fit  all  cases.  The  following  is  suggesteil,  sub- 
ject to  modifications  as  the  conditions  vary:  Nitrogen,  3  jjer  cent; 
acid  phosphate,  8  j)er  cent ;  i)otash,  4  per  cent.  5V  ton  of  fertilizer 
having  approximately  this  composition  could  be  made  from  aciii 
phosphate,  1,050  pounds;  cotton-seed  meal,  750  pounds;  nitrate  of 
soda,  02  pounds;  muriate  of  potash,  188  pounds.  The  potash  should 
be  increased  on  land  liable  to  rust,  and  the  nitrogen  increased  or 
diminished  according  to  the  size  of  weeds  the  land  will  produce. 

Quantity  to  the  Acre. 

The  aim  may  well  be  to  apply  the  nuiximum  quantity  of  fertiliztT 
that  will  return  a  sure  profit.  This  will  vary  iiccording  to  circum- 
stances and  can  be  determined  only  by  experiments  made  on  oach 
farm.  Two  hundred  pounds  per  acre  is  too  little  in  almost  every 
case,  and  if  more  than  1,000  pounds  j)er  acre  are  applied  some  of  the 
fertilizer  is  likely  to  be  wasted,  particularly  on  thin  land.  The  U^tter 
the  soil  in  tilth  and  the  richer  in  humus  the  more  fertilizer  CAii  W 
used. 
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Methods  of  Application. 

^\Tiere  less  than  400  pounds  of  fertilizer  per  acre  are  used,  it  is 
probably  best  to  apply  all  in  the  drill  at  the  time  of  planting.  .  For 
larger  quantities  many  farmers  prefer  to  divide  the  application,  put- 
ting part  in  at  the  time  of  planting  and  the  remainder  during  cul- 
tivation in  June. 

FREPABATION  OF  THE  LAND. 

Thorough  clearing  of  the  land,  including  the  removal  of  all  stumps, 
is  essential  for  the  use  of  modern  plows  and  cultivators.  The  next 
requirement  is  drainage.  If  the  land  is  wet  or  subject  to  overflow, 
it  must  be  drained.  This  can  be  done  by  open  ditches,  but  tiles  are 
better.  Farmers'  Bulletin  No.  187,  on  this  subject,  will  be  sent  upon 
rwpiest.  Many  planters  on  the  Sea  Islands  have  greatly  increased 
the  ]>roducing  capacity  of  their  fields  by  drainage  and  have  also  much 
reduced  the  danger  of  loss  from  excessive  rains. 

BIDGE   CITLTTJB.E. 

On  the  Sea  Islands  cotton  is  invariably  grown  on  ridges,  or  beds, 
5  feet  apart,  as  indicated  in  the  accompanying  diagram  (fig.  4). 
The  method  of  forming  and 

handling  these  beds  is  briefly            j^     ^^S.              y^          S. 
as  follows :  Beginning  in  Jan-     — ^* ••^^** — **^ "^^*** 

Uarv  the  old  stalks  are  broken     ^^^-  ^•— ^ro»9  section  of  the  beds  on  which  cotton  is 
,  ,  i  •      1  1.1  grown  on  the  Sea  Islands. 

down,    the    limbs    and    trash 

raked  into  the  alleys,  and  the  coarser  litter  burned.  In  February 
cotton  seed  is  strewn  in  the  alleys  at  the  rate  of  1,000  pounds  to 
the  acre,  and  a  compost  of  stable  manure,  pine  straw^,  mai'sh  grass,  and 
other  refuse  applied  to  as  much  of  the  field  as  the  (luantity  obtainable 
|K»rmits,  giving  preference  to  the  i)oorer  portions.  With  a  two-horse 
ph)w  a  furrow  is  turned  in  from  each  side  to  cover  the  compost  and 
^eed.  In  late  February  or  in  March  the  commercial  fertilizer  is  drilled 
in  at  the  rate  of  (500  to  1,000  pounds  per  acre  and  covered.  The  beds 
are  rolled  with  a  double  roHer  (si»e  fig.  5)  before  planting.  Strips  of 
wood  on  these  rollers  mark  the  position  of  the  hills.  Planting  is 
usually  done  by  hand,  sometimes  with  a  planter.  When  the  cotton  is 
well  up  it  is  cultivated  with  a  sweep  and  hoed  by  hand,  the  dirt  being 
drawn  around  the  plant.  Cultivations  and  hoeings  alternate.  The 
cotton  is  worked  every  week — eight  to  ten  times  in  all.  Thinning 
begins  when  the  plants  are  5  to  G  inches  high  and  is  done  gradually 
until  only  one  plant  is  left  in  a  hill.  The  cotton  is  laid  by  in  July  or 
August,  when  it  Wcomes  too  large  to  work  without  injury.  The 
plants  are  then  growing  on  broad  beds  separated  by  alleys  about  a 
foot  deep. 
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While  level  culture  is  generally  practiced  in  Georgia  and  Florida 
at  the  present  time,  it  is  quite  likely  that  a  moditication  of  the  Soiitli 
Carolina  broad  bed  would  be  more  prohtabk'.  Tills  ridge  syslein 
gives  better  results  in  two  classes  of  cases,  as  follows: 

(1)  On  low  and  poorly  drained  land,  where  it  permits  greater 
root  development  on  account  of  the  improved  aeration  of  the  soil. 

(2)  When,  on  account  of  the  land  being  rich  and  well  fcrtiliz^'il, 
Sea  Island  cotton  grows  too  much  to  weed  under  level  culture.  In 
such  cases  the  grower  is  compelled  to  adopt  measures  to  turn  llie 
energies  of  the  plant  from  vegetative  growth  to  fruiting.  This  is 
done  by  restricting  the  root  development,  (1)  by  maintaining  a 
compact,  subsoil,  which  the  Sea  Island  jdanters  accomplish  on  their 

deep  sandy  soils  by 
pasturing  with  eat- 
llo  during  the  year 
of  rest :  (2)  by  ivg- 
iilatiug  the  inois> 
turo  supply  liy  l!u' 
high  l>eds,'and  i^) 
by  n>ot  pruning  hy 
deep  cultivation  if 
the  cotton  nee<ls  it. 
It  is  also  Iwlieved 
by  the  Sea  Island 
planters  that  ridgi- 
prep* Tp  the  bptiii  lor  culture  permits  Ik'I- 

ocalton  ..I  lh«  hills.        (^^  c.ntn.i   of   lltlt- 

grass,  as  (his  pest  can  l>e  kept  down  more  successfidly  by  covering  it 
with  earlh  than  by  cutting  it  up. 

The  ridge  system  has  its  limitations  and  disadvantages,  which 
must  l>e  borne  iu  mind.  It  will  not  do  for  light  and  droughty  soils 
deficient  in  vegetable  matter  and  scantily  fertilized,  where  the  oollun 
plants  would  suffer  from  lack  of  moisture.  Such  soils  should  lirsi 
1)0  built  np  by  n  course  of  gn-en  manuring.  The  greatest  disnd- 
vantage  of  the  ridge  system  is  the  increased  cast  of  cultivation  duo 
to  the  hand  labor-retpiired  to  draw  the  earth  around  the  plants,  Thi^- 
objection  can  and  must  lie  met  by  the  introduction  of  impnivcil 
implements  for  cultivating  which  will  work  the  Iwds  without  hand 
talmr. 

Interior  farmers  are  advised  to  test  the  ridge  method  thoiYiugbly 
after  carefully  sludving  the  subject  and  adapting  it  to  their  con- 
ditions. 
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LEVEL  CULTUKE. 

If  level  culture  is  preferred,  the  foIlowin<r  instructions  will  apply: 

Plowing  should  be  Deep. 

It  is  advised  that  the  land  be  broken  broadcast,"  with  a  two-horse 
plow,  G  to  8  inches  deep,  or  as  deep  as  practicable  under  the  circum- 
stances. In  very  shallow  soils  only  an  inch  or  so  of  the  subsoil  should 
i>e  turned  up  at  once,  but  by  plowing  an  inch  deei)er  each  year  such 
a  soil  can  Ira  deepened.  Subsoiling  has  its  advocates  and  may  be 
profitable  in  some  cases,  but  for  the  average  Sea  Island  soil  it  is 
not  recommended.  If  practiced  at  all,  it  should  be  for  the  corn  or 
other  crop  preceding  cotton  in  the  rotation. 

Vegetable  Matter  should  be  Plowed  In. 

All  vegetable  matter  on  the  land  and  all  that  can  be  put  on  it 
should  Ik?  plowed  under  in  early  winter,  when  it  will  have  time  to 
decay.  The  remains  of  a  velvet  bean  crop,  or  grass,  weeds,  corn- 
stalks, etc.,  all  gi*eatly  improve  the  land. 

The  commcm  practice  of  burning  over  land  before  plowing  can 
not  be  too  strongly  condemned.  It  means  the  deliberate  destruction 
of  fertility  worth  more  than  the  farmer  can  afford  to  purchase  and 
the  loss  of  the  humus  that  should  be  cons(»rved  by  every  possible 
means.  An  exception  to  this  rule  should  be  made  if  boll-rot  or 
hlack-arni  has  been  troublesome.  Diseased  stalks  should  be  burned 
to  prevent  the  infection  of  the  next  crop. 

Fertilizing  and  Bedding. 

Having  broken  the  land  broadcast,  apply  the  fertilizer  with  a  fer- 
tilizer distributer  in  drills  the  proper  distance  apart.  Bed  over  this 
with  a  disk  harrow  or  with  plows  in  the  usual  way. 

Planting. 

Plant  with  a  good  machine,  preferably  one  that  will  drop  the  seed 
in  hills  at  the  desired  distance,  and  thus  save  labor  in  choi)ping  to  a 
stand.  A  good  distance  for  average  conditions  is  20  inches  apart  in 
r>-f(K)t  rows.  The  plants  should  finally  be  thinned  to  one  in  a  hill. 
One  plant  every  20  inches  will  lK»ar  more  cotton  than  two  in  the  same 
space.  It  is  furthermore  very  difficult  to  judge  the  plants  i)roperly 
when  selecting  seed  if  two  plants  grow  in  the  same  hill. 

Time  of  planting. — It  is  advised  that  planting  be  begun  as  early  as 
the  season  permits.  This  varies  in  different  years  and  sections  from 
March  15  to  April  10.  Early  planted  Sea  Island  cotton  is  foimd  to 
make  a  more  compact  and  fruitful  plant,  while  late  cotton  tends  to 
form  a  larger  and  coarser  weed. 
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lion^  experience  is  required  to  judge  truly  the  best  time  for  plant- 
ing, for  the  southern  spring  is  variable  and  uncertain.  On  the  one 
hand  the  cotton  must  esca|:)e  frost,  and  on  the  other  the  spring 
droughts.  Should  dry  weather  prevail  before  planting  is  completed, 
the  seed  should  not  be  put  into  the  ground  until  there  is  ample  mois- 
ture to  bring  it  up,  as  otherwise  it  is  likely  to  perish.  Soon  after  the 
cotton  comes  up  replant  all  missing  hills.  Every  effort  must  be  made 
to  obtain  a  perfect  stand.  Every  missing  hill  reduces  the  crop,  while 
the  cost  of  cultivation  is  the  same  as  for  a  full  stand. 

Cultivation. 

With  level  culture  a  weeder  can  be  used  to  advantage  for  the  first 
cultivation  and  at  weekly  intervals  until  the  plants  are  too  lar^\ 
It  must  be  used  frequently,  as  it  will  not  eradicate  large  weeds. 
Cultivation  in  general  should  be  frequent  and  shallow.  Cultivate 
deep  only  when  the  cotton  is  growing  too  fast  and  it  is  desired  to 
stimulate  fruiting.  Economize  labor  by  using  cultivators  rather  than 
sweeps.  Work  the  land  as  soon  as  dry  enough  after  each  rain,  aiming 
to  preserve  a  shallow  dust  mulch  to  conserve  moisture.  Never  plow 
or  cultivate  when  the  land  is  wet.  Lay  by  the  cotton  only  when  it  is 
too  large  to  cultivate  without  injury. 

SE£D  SELECTION. 

The  high  quality  of  Sea  Island  cotton  to-day  is  due  to  the  careful 
seed  selection  that  has  long  been  practiced  on  the  Carolina  Sea 
Islands.  Seed  selection  is  therefore  a  feature  of  prime  importance, 
the  keystone  of  the  arch.  To  realize  its  influence  on  the  industry 
one  nnist  trace  its  history  from  the  beginning. 

OBIGIN'  OF  SEA  ISLAND  COTTON. 

As  indicated  by  its  botanical  name,  Oossypium  harhadense^  the 
original  home  of  the  plant  is  thought  to  have  l)een  the  West  Indie-i. 
AVhen  first  introduced  into  the  mainland  of  America,  about  17Si;,  it 
is  reported  to  have  been  considerably  different  from  the  present  fcirm. 
The  i)lant  was  a  perennial — larger,  later,  and  less  productive  than 
now.  The  method, of  culture  described  on  page  23  was  adopt i^l 
to  reduce  the  size  of  the  plant  and  stimulate  fruitfulness,  but  tho 
great  change  that  has  lxH»n  wrought  is  due  mainly  to  careful  bretMl- 
ing.  Through  several  generations  the  planters  have  selected  sihmI 
from  the  earliest,  most  compact,  and  most  productive  plants,  with 
the  longest  and  finest  staple,  until  the  character  of  the  plant  has  l>et*ii 
radicallv  chanmnl. 

CONTINTTED  BBEEBING  NECESSABY. 

The  cotton  plant  has  become  variable,  enabling  the  breeder  to  select 
finer  forms  and  to  raise  the  standard  of  the  crop  far  above  its  natural 
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level.  By  reason  of  this  variability,  seed  selection  must  be  continued 
to  prevent  deterioration,  for  there  is  no  standing  still.  The  upward 
movement  must  be  continued  by  perpetuating  the  finer  types  desired 
by  the  cultivator,  or,  if  neglected,  the  inferior  plants  will  increase 
rapidly  in  the  crop  and  the  cotton  will  tend  to  revert  to  its  original 
type.   . 

Sea  Island  Methods. 

There  has  l)een  developed  on  the  Sea  Islands  a  well-defined  and 
uniform  svstem  of  selection.     It  is  based  on  the  correct  idea — that  of 
discovering  the  best  individual  plant  and  preserving  its  offspring. 
A  number  of  superior  plants  are  marked  and  carefully  compared  in 
the  fiehl,  then  picked  separately  and  the  seed  cotton  critically  ex- 
amined.    The  best  plant  is  retained  and  the  seeds  planted  in  a  plot 
by  themselves,  one  or  two  in  a  hill,  making  perhaps  500  plants  in  all. 
If  this  plot  retains  the  good  qualities  of  the  parent  plant  the  cotton 
is  picked  and  the  seed  again  planted  separately,  making  a  5-acre  plot 
tlie  third  year.     The  fourth  year  there  will  be  seed  enough  to  plant 
the  whole  crop,  all  descended  from  the  single  stalk  first  chosen.     A 
new  individual  plant  is  selected  every  year,  so  that  a  fresh  supply  of 
seed   is  always  being  grown.     Seed  from  the  general  crop  is  con- 
sidered less  desirable  for  planting  at  home  and  was  formerly  sold 
to  Georgia  or  Florida  growers. 

Sea  Island  Varieties. 

A  numbed  of  planters  on  the  Sea  Islands  have  been  practicing 
this  system  of  seed  selection  for  many  years.     Each  man  has  his 
own  ideals  respecting  the  best  form  of  plant  and  the  most  profitable 
long:th  of  staple  and  selects  a  type  conforming  most  closely  to  this 
ideal.     There  have  thus  been  developed  a  number  of  distinct  varie- 
ties of  Sea  Island  cotton,  which  differ  in  length  and  quality  of  staple, 
form  of  plant,  size  and  appearance  of  seed,  percentage  of  lint,  and 
other  features.     They  are  not  given  varietal  names  as  much  as  in 
the   case  of  other  cultivated  crops,  but  when  offered  for  sale  are 
known  by  the  name  of  the  breeder,  as  Hinson,  Seabrook,  Rivers, 
Lai  Koche,  etc.     These  names  have  not  been  preserved  when  seed  has 
been  sold  to  interior  points  and  there  is  consequently  much  confusion 
in  the  matter  of  varietal  names. 

Varieties  of  Sea  Island  cotton  are  constantly  changing.  Each 
hre<*<ler  renews  his  stock  annually  and  in  doing  so  may  propagate 
from  a  plant  differing  from  his  old  type,  in  which  case  his  entire 
rvop  four  years  hence  would  be  influenced. 

Breeders'  rights. — Many  of  the  Sea  Island  varieties,  particularly 
the*  Utier  ones,  are  considered  the  personal  property  of  the  originator, 
who  ^vill  not  part  with  any  of  his  seed,  even  to  his  neighbors.     To 
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•  l^^ly  ^^  result  in  an  overproduction  of  that  particular 
y  ^o\3\^^^^^^  \^  x'i^^S  °^  prices,  as  the  market  demand  for  the  higher- 
,\eanda^^^^^  J  e^cceedingly  limited.  Furthermore,  the  breeder  is 
,cd  stftp^^^  ^-m  -to  reward  for  his  labors  as  the  inventor  of  a  new 
much  enti*^*^^  -toTit  rights.  A  strain  of  fine  cotton  is  the  product  of 
iA\\^^  ^^  ^^  ^  ^^^T'G^^^  selection  and  could  not  be  duplicated  without 
ftny  years  ^  ^-ork  requiring  much  skill  and  care. 

>i^g-cont*^^^^^^\.    oxn.  *^®  ®^*  Islands. — On  the  Sea  Islands  the  growers 
Sale  ot  »**^  >leH,   ^or  which  there   is  a  larger  market  than    for 

^t  nu^^^^^^^^  ^5*  •!  \y^^^^  ^^^*  many  years  sold  their  seed,  both  at  home 
the  fiu^^'  pvoct^  ^^^  (Georgia,  Florida,  and  foreign  countries.  In  1904, 
uiul  to  buy^*^^'^         jxA^li*^^  competition  stimulated  the  formation  of  an 

u.^vveVi^v,  ^^  ^*^     ^^-ovont  the  sale  of  seed  outside  the  Sea  Islands,  and 
*  to    1' 


ivssocu\t\ou  v^         1  rtte  this  embargo  is  still  in  force.     The  right  of  these 


V'\t>r\drt  pvi>*^      ^^^    ^^^^.^\  selection  deterioration  has  Ix^en  rapid  there, 

{oU\\  uojjU*^'        vctil  of  seed  every  few  years. 

tvq\nr\U{^  ^^^  Selection  wiU  Succeed  in  the  Interior. 

tlioir  own  resources,  the  interior  growers  will  find  that 

'Hwowii  o^  ^^^    their  own  seed  and  maintain  a  satisfactory  quality. 

t\\eY  ^'*^*^  ^*    ^^f   the  Carolina  planters  is  due  to  their  methods  more 

'r\\o  suc^*^*"^^  ^  soil  and  climate.    There  are  already  men  in  Georgia  and 

{\\\\\\  t*>  tb*"^  ^  liave  maintained  the  quality  of  their  cotton  for  fifteen 

VU>i'i^^^  "^^^  ^        IjV  selection  without  renewal  from  the  Sea  Islands.     In 

years  or  »        ^^^  ^^  possible  to  produce  a  variety  better  fitted  for  interior 

fuel,  ^*/^  ^^  tl^fti^  *^^y  sported  seed,  for  adaptation  to  climate  and  soil 

oimditi^^^^    ^^j  together  with  greater  productiveness. 

run  be  H«^ 


METHODS    OF   SELECTION. 


oii^^  of  gain  from  seed  selection  wall  depend  mainly  on  the 

Th<*  ^    iiiployed ;  the  more  care  taken,  the  better  w^ill  be  the  results. 

method       vi"^^^'^  ^^  ^  situated  that  he  can  not  select  his  own  seed,  let 

.  *^'^^'    le»^^  obtain  seed  for  planting  from  the  middle  picking  in  a 

1^^"*  '*  f    ki^^^^'^  S^^^l  Quality,  or  purchase  from  some  near-by  seed 

/^  .       lie  should  not  risk  an  entire  season's  lal)or  by  planting 

l„.t»(.(  t  ^  ^j^itnown  value  taken  at  random  from  a  public  gin. 

^^^'rv\   H»e  lUt*^'^^^^^  ^^  selection  will  l)e  described.     Under  varying  cir- 

t  iiK***^  *^^^  ^^  them  may  w^ell  be  employed. 

Bogning. 

riM  4.   sinU^'^^^  method  of  selection  is  called  "  roguing,"  because  it 
i^.i.M    merely  the  removal  of  inferior  or  varying  plants,  called 
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"  rog^ies  "  by  seedsmen.  This  practice  will  serve  to  lessen  deteriora- 
tion in  a  variety  already  of  satisfactory  quality,  but  will  not  effect  a 
very  rapid  improvement.  Every  grower  of  Sea  Island  cotton  should 
destroy  all  hybrid  and  "  run-out "  stalks  whenever  observed.  The 
hybrid  plants  are  the  results  of  crossing  between  Sea  Island  and 
Cpland  varieties,  or  Ix-tween  Sea  Island  and  other  hybrids.  They 
are  the  tall  stalks,  often  called  "  male  stalks  "  or  "  bull  cotton,"  which 
are  quite  common  in  the  average  interior  field.  They  do  harm  in 
three  ways :  ( I )  On  account  of  their  great  size  and  vigor,  one  of  fhem 
takes  up  as  much  room  in  the  field  as  two  good  plants;   (2)  they  bear 


a  scanty  crop  which  i.s  so  inferior  that  it  reduces  the  price  of  the 
whole  crop  when  detected  in  the  sample;  and  (3)  every  seed  from  one 
of  thvTie  plants  produces  a  hybrid  plant  the  following  year. 

■•  Hun-out "  plants  are  pure  Sea  Island  stalks  which  have  deterio- 
rated until  the  staple  i.s  short  and  too  scanty  to  cover  the  seed. 
(Fig,  <>.)  They  can  not  be  detected  until  the  bolls  Ix-gin  to  open, 
when  it  is  Ix'st  to  pull  them  out,  as  the  crop  they  will  l>eur  has  no 
value  and  only  lowers  the  quality  of  the  rest  of  tlie  crop. 

General  Selection. 

A  simple  method  of  improving  seed  is  to  pick  from  the  best  plants 
in  the  field  enough  to  plant  the  ne.\t  crop,  or  to  select  with  still  more 
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care  a  smaller  quantity  to  plant  a  seed  plat  of  3  or  4  acres  to  grow 
seed  for  the  general  planting  the  following  year.  The  selection 
of  the  seed  is  best  done  by  the  farmer  himself,  assisted  by  two  careful 
pickers.  Select  from  the  middle  picking  before  the  main  crop  is 
gathered.  Search  through  the  whole  field  for  the  best  and  most  pro- 
ductive plants.  Before  directing  the  pickers  to  pick  a  plant,  examine 
the  staple  and  reject  every  plant  with  lint  less  than  1|  inches  long. 
It  would  be  a  vital  error  to  select  without  regard  for  length  of  staple, 
because  plants  with  wide-opening  bolls  would  then  be  chosen  and  this 
quality  is  often  accompanied  by  a  short  staple.  Gin  this  selecteil 
cotton  separately  on  a  clean  gin. 

This  method  of  selection  can  easily  be  followed  by  every  farmer 
and  will  produce  good  results,  though  not  equal  to  the  next  plan 

described.     • 

Fedigrree  Breeding. 

Pedigree  breeding,  while  requiring  more  careful  attention  than  the 
methods  already  described,  will  effect  the  gieatest  improvement  in 
the  least  time  and  should  be  followed  by  all  who  undertake  the  pro- 
duction of  improved  seed  for  sale.  It  is  substantially  the  same  as 
the  plan  followed  by  the  planters  on  the  Carolina  Sea  Islands,  \vhen» 
no  other  method  would  maintain  such  a  high  quality.  All  progivs- 
sive  farmers  would  profit  by  adopting  this  system. 

The  fundamental  principle  is  to  breed  from  a  single  plant  of  ex<'ep 
tional  merit,  which  must  also  prove  its  ability  to  transmit  its  g«MMl 
qualities  through  its  seed  ta  its  progeny.  Instead  of  planting  mixetl 
seed  taken  from  a  large  number  of  good  plants,  as  in  the  precinling 
method,  the  choice  is  narrowed  first  to  a  few  plants,  which  are  com- 
pared not  only  as  to  productiveness,  length  and  quality  of  stapU\  etr.. 
but  also  with  regard  to  their  jH-epotency  and  the  uniformity  of  their 
offspring,  as  determined  by  a  planting  test  the  following  year,  until 
finally  the  progeny  of  the  best  individual  is  chosen.  The  seed  thu^ 
obtained  is  increased  as  rapidly  as  possible  imtil  enough  is  secured  to 
plant  the  whole  crop. 

A  similar  method  is  practiced  by  successful  breeders  of  other  crop^. 
as,  for  example,  in  the  '"  ear-row  ''  plan  of  improving  corn  now  x» 
generally  followed  in  this  country.  Plant  breeders  agree  that  Um 
nnich  stress  can  not  Ik»  laid  on  the  importance  of  searching  for  th*- 
exceptional  individuals  that  may  liave  great  ix)tential  value  for  cn»p 
improvement.  The  best  varieties  of  all  our  cultivated  crops  \vh<fc-»* 
history  is  known  came  originally  from  a  single  plant  or  tree  of 
unusual  merit  discovered  by  some  observing  grower. 

Beginning  the  selection. — It  is  assumed  that  the  farmer  who  ilesin-- 
to  imi)r()ve  his  cotton  has  ah'eady  planted  a  field  from  the  best  obtain 
able  seed  and  has  pulled  out  all  objectionable  hybrid  or  "  nui-out  " 
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stalks.  He  should  begin  to  make  selections  as  soon  as  the  first  bolls 
open.  Choose  the  plants  having  a  long  staple  and  in  other  respects 
conforming  to  the  ideals  descrilx?d.  Mark  these  plants  with  a  white 
cloth  and  a  tag  bearing  a  number.  It  is  advisable  also  to  set  a  tall 
stake  by  each  selected  plant  so  that  it  can  l)e  found  more  readily.  Pick 
each  separately  and  at  the  end  of  the  season  spread  on  a  table  and 
compare  the  various  lots  critically  and  at  leisure  with  regard  both 
for  length  and  fineness  of  staple  and  for  yield.  Discard  the  inferior 
onas  until  from  ten  to  twenty-five  are  left.  These  are  to  be  further 
tested  by  planting  the  second  year  to  discover  the  prepotency  or  trans- 
mitting power  of  each. 

Second  year:  The  progeny  teat. — Plant  the  seeds  from  the  selected 
plants  in  adjoining  rows,  keeping  each  lot  separate.  These  small 
lots  can  be  planted  in  the  lint,  provided  care  is  taken  not  to  cover  them 
very  deep.  Select  ground  adapted  to  cotton  and  have  it  well  pre- 
pared. Plant  with  care,  dropping  only  two  seeds  to  the  hill.  If  pos- 
.-"ible,  have  100  hills  to  the  row.  The  location  should  be  as  far  from 
other  cotton  as  possible  to  lessen  the  crossing.  Isolation  can  usually 
t>e  secured  by  planting  the  seed  plat  in  the  section  of  the  farm  used 
that  year  for  other  crops — in  the  middle  of  a  cornfield,  for  instance. 
If  it  is  necessary  to  plant  near  other  cotton,  plant  a  wide  border  of 
the  same  variety  around  the  breeding  plot.  By  all  means  avoid  prox- 
imity to  Upland  cotton,  which  is  the  most  serious  factor  in  the  dete- 
rioration of  inferior  Sea  Island  cotton. 

The  object  of  this  planting  is  to  determine  the  relative  merit  of  the 
different  selections,  and  particularly  their  uniformity.  The  general 
excellence  of  the  plants  in  each  row  should  be  considered — their  vigor, 
productivenass,  and  freedom  from  disease.  Any  row  lacking  uni- 
formity to  a  marked  degree  should  be  eliminated  frdm  consideration. 
When  the  bolls  open,  compare  the  staple,  length,  fineness,  and  uni- 
formity, and  finally  choose  the  row  possessing  the  greatest  merit. 
This  is  to  Ix!  the  l>eginning  of  the  new  strain.  In  this  row  mark  and 
pick  separately  the  best  ten  plants.  (Fig.  7.)  Pick  together  the 
remaining  plants  in  the  row.  The  other  rows  in  the  i)lat,  although 
not  retained  for  breeding,  ought  to  l)e  better  than  unselected  seed 
and  may  be  used  for  planting  the  general  crop. 

The  desirability  of  this  method  of  breeding  wull  not  bo  appreciated 
until  it  has  been  tried  and  the  variations  in  the  offspring  of  different 
plants  observed.  It  is  common  to  find  one  row  with  plants  all  alike 
possej«ing  a  staple  longer  than  the  average  and  also  more  productive, 
while  another  row  may  be  widely  variable  in  form  of  plant  and 
quality  of  staple.  Plants  of  superior  merit  often  appear  in  the  vari- 
ahle  rows.  They  should  not  be  saved,  however,  as  the  chances  are 
that  their  offspring  will  be  variable  like  the  row  in  which  they  appear, 
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Third  year:  The  increase  plat. — The  seed  from  the  best  row  of  the 
second  year  Is  to  be  planted  in  a  Hniall  field  to  produce  seed  for  plant- 
ing the  fr^neral  crop*  Any  inferior  plants  that  cliancu  to  appear  iu 
this  field  should  be  destroyed,  but  no  other  selection  need  be  practiced^ 
as  it  is  not  intended  to  plant  this  titrain  permanently,  but  to  renew 
the  seed  annually  from  a  new  increase  plat. 

In  addition  to  the  increase  plat,  the  progeny  test  is  to  be  rei:)eate<l, 
using  the  ten  plants  chosen  from  the  best  row  and  any  othei's  of 
exceptional  merit  that  may  be  discovered  in  the  general  field.  Select 
in  the  same  maimer  as  before  the  best  row  and  the  best  plants  therein. 

Tourth  year:  The  general  crop. — In  this  year  and  each  succeeding 
year  the  same  process  of  selection  is  carried  out.  This  should  become 
a  part  of  the  regular  farm  practice,  to  be  considered  of  eqtial  im- 
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-Fui.  7.— Diagmm  of  a  pedigree  breeding  plat.    Row  No.  10  has  been  eelccted  and  10  plants  in  It  mark^'d 

to  be  siived  separately. 

portaiico  with  cultivating  and  fertilizing.    The  several  stages  under 
wav  from  now  on  are  as  follows: 

(1)  Selection  of  the  finest  plants. 

(2)  Progeny  test  to  determine  imiformity  and  productiveness. 

(3)  Increase  plat. 

(4)  (Jeneral  crop. 

If  seed  from  the  general  crop  is  to  Ik*  sold,  careful  attention  mu^i 
be  paid  to  removing  tall  hybrid  or  '*  run-out "  stalks  from  the  fiehl 
whenever  the}'  are  observed.  Seed  from  the  last  picking  had  lx*tter 
be  reje(»ted,  as  tlie  upper  bolls  do  not  mature  their  seed  as  well  as  tbv 
lower  ones. 

Separate  ginning  of  the  seed  crop  important. — Cotton  from  thr 
breeding  plats  or  from  other  fields  intended  for  seed  should  ?-' 
ginned  separately  and  the  gin  and  conveyors  first  thoroughly  cleati«*«i 
of  foreign  seed.  The  farmer  should  personally  superintend  the  ffin 
ning  of  his  selected  seed,  as  a  mistake  at  this  stage  might  loi«e  hir 
the  fruits  of  several  years'  woik.  Owners  of  ginneries  should  I'ealiz* 
their  opportunities  and  obligations  in  this  direction  and  afford  thv!" 

patrons  every  facility  for  tlie  separate  ginning  of  selected  seed  coltox 
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The  sale  of  cotton  in  the  seed  is  a  hindrance  to  seed  improvement, 
unless  there  is  at  the  same  time  an  organized  movement  for  the  dis- 
tribution or  sale  of  improved  seed  to  the  farmers. 

Improvement  of  Cotton  Seed  by  Gravity  Separation. 

It  has  been  found  possible  to  secure  a  marked  gain  in  the  percentage 
of  germination  and  the  vigor  and  productiveness  of  the  cotton  crop 
by  removing  the  light  weight  and  imperfect  seed  before  planting. 
For  example,  in  an  experiment  by  the  writer  the  heavy  seed  germi- 
nated 27  per  cent  better  than  xmselected  seed  and  42  per  cent  better 
than  light  s<*ed  thrown  out  by  the  air  blast. 

The  separation  is  effected  by  means  of  an  air  blast  produced  by  a 
fanning  mill  modified  for  the  purpose.  All  who  handle  considerable 
<inantities  of  Sea  Island  cotton  seed  will  find  it  profitable  to  use 
such  an  apparatus.  Seed  from  which  the  unginned  locks  and  tufted 
seeds  have  thus  been  removed  is  much  better  adapted  for  use  in 
cotton  planters.  Another  very  important  gain  in  this  process  is  the 
removal  of  the  fuzzy  seeds  of  Upland  hybrids,  which  on  account  of 
their  greater  surface  area  are  blown  out  with  the  light  seed.  Per- 
sons interested  in  the  matter  should  write  to  the  Secretary  of  Agri- 
culture for  Farmers'  Bulletin  No.  285,  entitled  "  The  Advantage 
of  Planting  Heavy  Cotton  Seed/'  by  Webber  and  Boykin,  which 
describes  the  method  and  apparatus  fully.  All  ginneries  should  be 
equipped  to  treat  in  this  way  seed  intended  for  planting. 

IDEAL   QUALITIES  OF   SEA  ISLAND   COTTON. 

Length  of  Staple. 

In  Georgia  and  Florida  the  breeder  should  work  for  a  staple  not 
less  than  IJ  inches  or  more  than  If  inches  in  length.  In  South 
Carolina  each  planter  is  guided  by  his  own  preferences,  some  planters 
choosing  the  medium  kinds  on  account  of  their  greater  productive- 
ness and  others  finding  it  profitable  to  grow  the  extra  fine  and  long 
varieties.  Experience  has  shown,  however,  that  these  fine  strains, 
having  a  staple  2  inches  to  2J  inches  long  and  selling  from  the  Sea 
Islands  at  40  to  GO  cents  per  pound,  are  not  profitable  in  the  interior. 
As  compared  with  the  medium  sorts,  they  are  less  productive  and 
more  subject  to  disease,  while  the  bolls  are  smaller  and  the  cotton 
harder  to  pick.  The  fine  staple  requires  more  care  in  handling  than 
the  interior  farmers  are  accustomed  to  give,  and  the  interior  markets 
will  not  pay  as  high  prices  as  Charleston.  In  the  past  the  best 
results  in  the  interior  have  been  obtained  with  strains  classed  on  the 
Sea  Islands  as  medium  fine,  such  as  Hinson  and  Seabrook. 
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To  determine  the  length  of  staple  from  a  sample  of  seed  cotton, 
pull  a  lock  apart  and  take  a  single  seed  and  carefully  straighten  out 
the  fibers  with  the  fingers  or  a  fine  comb.  Measure  the  length  of  the 
greatest  number  of  fibers ;  then  test  several  other  seeds  from  the  same 
plant. 

Uniformity  of  Staple. 

After  determining  the  length,  estimate  the  amount  of  shorter  staple 

in  the  sample  and  discard  plants  having  a  portion  of  their  staple 

either  very  long  or  too  short.     Uniformity  is  an  important  quality, 

as  the  spinner  can  not  utilize  the  short  fibers,  which  are  combed  out 

as  waste. 

Stren^h  of  Staple. 

Pull  a  tuft  of  fibers  until  it  breaks.     Diseased  plants  show  a  marke<l 

weakness,  and  some  healthy  ones  produce  a  weak  staple  and  should 

be  discarded. 

Percentage  of  Lint  to  Seed. 

This  quality,  or  the  "  ginning  average,"  is  important,  but  farmers 
often  lay  too  much  emphasis  on  it,  forgetting  that  it  is  the  total  yield 
of  lint  per  acre  that  determines  their  profit. 

The  percentage  of  lint  should  be  determined  by  ginning  and  weigh- 
ing both  lint  and  seed.     The  result  is  usually  expressed  in  terms  of 
the  amount  of  seed  cotton  required  to  produce  one  pound  of  lint.    To 
determine  this,  divide  the  weight  of  seed  cotton  by  the  wei^jht   of 
lint.     To  express  the  same  in  per  cent,  divide  the  weight  of  lint  l»y 
the  weight  of  seed  cotton.     Having  the  ginning  rate,  to  reduce  it  to 
a  percentage  basis,  divide  1  by  it;  for  €»xample,  3.8^^=30  per  tvnt. 
The  per  cent  of  lint   varies  considerably  in  different  varieties  of 
cotton,  from  25  per  cent,  or  1  to  4,  in  extra  fine  Sea  Island  cottons  to 
31)  per  cent,  or  1  to  2.r)(),  in  small-seeded  Upland  cotton.     It  vari«*^ 
among  plants  in  the  same  field,  and  there  is  a  marked  variation  ir 
different  seasons,  the  ])er  cent  of  lint  Iwing  higher  in  favorable  m*;i- 
sons.     Even  with  the  same  variety  and  the  same  season,  diffeivnces  i:- 
soil  and  culture  influenee  the  per  cent  of  lint.     For  example^  a  cor.- 
signment  of  Sea  brook  seed  was  divided  among  several  farnu»rs    i^j 
11)04  by  the  A.  P.  Brantley  Company  of  Hlackshear,  Ga.     The  «riii 
ning  rates  of  the  different  crops  produced  from  this  seed  varied  fiN»!ii 
3.9(j,  or  125  ])er  cent,  to  3.10,  or  fV2  i)er  cent,  the  average  of  41  fit*l»l- 
being  3.42,  or  29  per  cent. 

Color  of  Staple. 

The  staple  should  have  a  lustrous  creamy  tint  in  preference  to 
dead  white.     The  color  should  be  uniform,  as  mixtures  of  white  ai.. 
creamy  cotton  are  not  desired  by  the  buyers. 
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Fineness  depends  on  the  diameter  of  the  fibers,  which  can  be  meas- 
ured exactly  only  with  a  microscojie.     An  excellent  opinion  can  be 
formeil  from  the  feeling  of  the  cotton,  if  not  too  dry.     Fineness  is  a 
very  important  quality  to  the  spinner. 
FroductlTenMS. 

Xext  to  lengtli  of 
staple,  productive- 
ness is  the  most  im- 
j)ortant  quality.  In 
making  selections  a 
preliminary  esti- 
mate can  ht^  made 
by  the  eye  or  by 
<.-oiinting  the  Ixills. 
Sea  Island  planters 
estimate  that  every 
15  ImiUs  per  plant 
equals  100  j>oundsof 
lint  iM'r  acre  under 
onlinarj'  conditions. 
In  breeding,  the 
principal  weight 
should  1k!  placed  up- 
on the  yield  from  tlie 
progeny  rows  the 
second  year  of  the 
selection.  Strains 
derived  from  differ- 
ent pluntn  in  the 
same  field  liavp  l>een 
found  to  V  a  r  y 
greatly  in  produc- 
tiveness, and  careful 
s«declion  will  greatly 

=  ■        Flo.8.— M«iH«miofi-ciHonpl«n1.    Thi'loavw  have  iHfii  removed 

improve     any      va-  i..sii,m-  m«iiii^r..t  i>niii,'i,itig. 

riety  in  this  respect. 

rorm  and  Size  of  Plant. 

Tlip  plant  should  be  compact,  4  to  (\  feet  high,  with  a  strong  central 
stalk  and  2  to  4  well-fruited  basal  brandies.  Fruiting  branches 
should  (K'cur  at  close  intervals,  1  to  2  inches,  and  u  halut  of  double 
l>earing  or  producing  an  axillary  branch  at  each  node  should  be 
developed.  All  branches  should  be  close  jointed  and  bear  a  boll  at 
every  joint.     (See  fig.  8.) 
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BollB. 

The  bolls  should  be  large,  long,  and  well  filled  to  the  end,  not  taper- 
ing too  abruptly.  As  a  rule  a  long  boll  indicates  a  long  staple  and  a 
short  or  obtuse  boll  a  shorter  staple.  The  number  of  locks  should 
be  four.  The  majority  of  Sea  Island  bolls  have  but  three.  More 
than  four  locks,  even  if  obtainable,  would  not  add  to  the  yield  or  to 
the  convenience  of  picking.  The  bolls  should  open  well,  as  such 
bolls  ripen  their  cotton  better  and  are  far  easier  to  pick.  In  making 
selections  do  not  choose  wide-opening  bolls  without  examining  the 
staple,  as  a  wide-opening  boll  is  usually  correlated  with  short  staple. 
If  the  size  of  the  involucre,  or  "  square,"  could  be  reduced  by  breed- 
ing, there  would  be  less  trouble  from  bits  of  dry  leaf  in  the  cotton  at 

picking  time. 

Seed. 

The  seed  should  be  small,  but  well  filled,  black,  with  a  small  green 
tuft  at  the  end.  A  large,  perfectly  bare  seed  is  correlated  with  a  low 
ginning  rate  and  a  large,  t-oarse  plant,  and  is  usually  taken  as  an  indi- 
cation that  the  strain  is  running  out.  An  excess  of  short  fuzz  i*- 
characteristic  of  some  Sea  Island  varieties,  but  such  cotton  cjm  not  Ih» 
ginned  as  rapidly  as  other  kinds.  Large  seeds  entirely  covered  with 
white  or  green  fuzz  indicate  hybridization  with  Upland  cotton,  but 
occasionally  occur  in  pure  Sea  Island  cotton. 

Earliness. 

Very  early  varieties  are  usually  less  productive  than  later  ones. 
while  very  late  ones  may  be  caught  by  frost  before  fully  mature.  A 
medium  season  of  maturity  is  to  be  preferred. 

Disease  Besistance. 

In  some  instances  disease  resistance  mav  be  a  feature  of  funtla- 
mental  importance,  as  when  the  land  is  infected  with  wilt.  In  siuli 
cases  one  of  the  discnise-resistant  varieties  described  on  page  4(»  shoul  1 
be  planted.  In  all  selections  attention  should  l>e  paid  to  this  jHunt. 
particularly  to  secure  resistance  to  black-arm  and  to  anthracnose  <»f 
the  bolls. 

HANDLING  THE  CBOF. 

PBESEBVING  THE  FULL  VALUE  OF  THE  CBOP. 

After  devoting  his  best  energies  for  a  whole  season  to  the  protlui 
tion  of  a  fine  crop  of  cotton,  the  farmer  nuist  still  continue  his  vnjrilai.r 
oversight  until  the  staple  has  left  his  hands.  Sea  Island  cotton  ■- 
a  fine  and  delicate  product  and  there  are  many  ways  in  which  it  lu.i; 
be  injured  and  its  value  reduced.  All  defects  in  the  cotton  are  till', 
mately  charged  to  the  farmer's  account  and  reduce  tlie  price  paid  t^ 
him.    If  the  spinner  finds  in  a  lot  of  Sea  Island  cotton  10  per  cen: 
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more  waste  than  in  Egyptian  cotton  available  for  the  same  purpose, 
he  will  manifestly  be  unable  to  pay  as  much  by  10  per  cent  for  the 
Sea  Island.  By  a  little  care  much  of  the  present  waste  can  be 
avoided ;  hence  strict  attention  should  be  paid  to  these  factors. 

GRADE:  DEFINITION  AND  IMPOBTANCE. 

In  the  cotton  market  the  term  '*  staple ''  refers  to  the  length  and 
fineness  of  the  fiber,  and  these  points  are  influenced  most  by  seed 
si'lection. 

The  term  *'  grade,''  on  the  other  hand,  indicates  the  appearance  of 
the  cotton  as  regards  cleanliness  and  color,  qualities  influenced  mainly 
by  the  manner  in  which  the  cotton  has  been  handled.  The  price  is 
considerably  influenced  by  the  grade. 

Defects  Influencing  Orade. 

(1)  Loss  of  bloom  or  luster. — The  best  Sea  Island  staple  has  a  gloss 
or  luster  which  adds  greatly  to  its  beauty  and  is  indispensable  for 
certain  kinds  of  fabrics.  This  bloom  is  destroyed  by  exposure  to 
sun  and  storm  when  cotton  is  left  long  unpicked,  and  the  staple  then 
has  a  gray,  lifeless  appearance,  sometimes  termed  ''  mildewed  ■'  or 
"'  weather-lKjaten."'  A  similar  effect  is  produced  by  picking  cotton 
when  wet  with  rain  or  dew  and  storing  it  in  piles  without  first  drying 
it  in  the  sun. 

To  preserve  the  staple  at  its  best,  pick  often — once  a  week,  if  pos- 
sible— and  expose  the  seed  cotton  to  the  sun  to  dry.  This  is  done  by 
spreading  it  in  a  shallow  layer  on  a  low  roof  or  arbor,  where  it  is 
turned  frequently  imtil  so  dry  that  the  seed  will  crack  between  the 
teeth. 

(2)  Loss  of  strength. — The  loss  of  luster  is  accompanied  by  a  less- 
ened strength,  so  that  a  staple  originally  good  fails  to  make  as  strong 
thread  as  l>efore — an  added  reason  for  better  care.  Verv  drv  cotton 
is  also  not  as  strong  as  that  which,  under  proper  treatment,  has 
retained  its  natural  moisture. 

(3)  Nep. — Spinners  designate  as  '*  nep  "  small  white  specks  in  the 
lulled  cotton,  which  they  find  very  difficult  to  remove  in  spinning  and 
which  often  go  into  the  thread  and  appear  in  the  completed  fabric  as 
white  dots.  These  neps  are  in  reality  tangles  in  the  fibers,  which 
when  viewed  under  a  microscope  are  seen  to  be  weak  and  undeveloped. 
They  are  due  in  part  to  picking  cotton  before  maturity ;  a  boll  that  is 
forced  open  to  extract  the  lint  is  a  source*  of  nep,  as  the  cotton  in  it 
iloos  not  get  the  necessary  exposure  to  the  sun  to  dry  and  straighten 
and  strengthen  the  fiber.  Other  nep  originates  with  weak  cotton  from 
<lis<*as<Hl  Imlls  or  from  anj'  other  cause  that  prevents  the  fil)ers  from 
Httaining  full  development.  Such  undeveloped  staple  comes  from  the 
^^iii  full  of  nep.     Poor  ginning,  however,  by  weakening  and  breakihg 

302 


fibers  increases  loss  from  this  cause.  Pickers  should  be  cautioned 
apuinyt  picking  uniipc  bolls.  Thorough  sunning  will  in  pnrt  remedy 
the  trouble,  and  good  culture,  by  producing  healthy  plants,  will  do 
more. 

(4)  Broken  leaf,  fto. — The  presence  of  fragments  of  leaf,  weed 
seeils,  and  other  foreign  matter  in  the  cotton  reduces  its  grade. 
These  are  often  dillicult  to  avoid,  particularly  after  storms,  when  bits 
of  the  dried  square,  or  involucre,  are  often  mingled  with  the  c<»tton; 
but  pickers  should  be  watched  and  cautioned  against  picking  dirty 
cotton.  Fortunately,  the  spinners  find  it  easier  to  remove  this  cla.s.s 
of  impurities  than  the  nep  previou,sly  mentioned. 

(5)  Short  fibers. — A  large  part  of 
the  waste  is  due  to  short  fibers,  which 
have  to  be  combed  out.  They  origi- 
nate in  part  in  variations  in  the  length 
of  the  staple  on  the  seed,  a  serious 
fault,  to  be  remedied  by  seed  selection 
as  discussed  under  uniformity  (page 
34.)  Short  filxTS  are  in  other  cns4'< 
due  to  imperfect  ginning,  which 
breaks  or  crimps  the  staple  and  may 
be  avoided  by  better  management. 

(t>)  Weak  fibers.— The  greater  part 
of  the  waste  is  due  to  the  pniseno' 
in  the  baled  cotton  of  staple  fmni 
undeveloped  or  diseased  bolls.  Th- 
bolls  in  such  cases  do  not  open  and 
the  fibers  do  not  expand  l>ut  remain 
matted   together   in   a   "  hard    lock " 

Flo.  9.— Looks  of  Sea  Inland  colton  Irom       /c~    i\\  t  ii    i_   i       •!,    i    i 

hcaui,yboiiM''ttheiopi,o.np«r.dwHh  (ng-  ^)-  ^U  locks  that  do  not  oiM-n 
iiHrf  locks  from  dtseaecd  bolls  (imaer-  out  after  drying  may  Ix'  as.snmeil  to 
"™  ' "  be  worthless  on  accoiint  of  weak  and 

undeveloped  staple.  Pickers  should  be  instructed  not  to  gather  hani 
locks,  and  iu  the  assorting  after  picking  all  remaining  oner?  should 
be  thrown  out.  Seed  c<»tton  still  containing  hard  locks  when  ii 
reaches  the  gin  can  be  improved  by  setting  (he  stripper  bjirs  well 
buck  from  the  roller  to  allow  the  locks  to  fall  through.  Clf>se  gin- 
ning is  a  mistake,  for  it  costs  the  farmer  more  through  deterioration 
of  his  cotton  than  he  gains  by  the  slight  increase  in  weight. 

The  number  of  hard  locks  can  be  greatly  reduced  by  bringing  tb>- 
cotton  to  perfect  maturity  through  attention  to  fertilization  end 
culture  and  to  the  control  of  diseases. 

{")  Lack  of  uniformity  in  the  bale. — Separate  late  from  early  pick- 
ings. Buyers  desire  to  have  each  bale  uniform  within  itself.  If. 
therefore,  a  late  picking  is  inferior  to  an  earlier  one,  it  sliould  not 
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1)0  ginned  and  packed  with  it,  as  the  price  of  a  bale  is  determined  by 
tlie  jMH)rest  cotton  found  in  it  after  tliorough  sampling. 

(8)  Yellow  cotton. — Buyers  invariably  complain  when  a  sample  of 
cotton  contains  yellow  staple,  and  the  grade  and  price  are  conse- 
quently reduced.  Yellow  tufts  in  the  ginned  cotton  come  from  dis- 
colored locks  that  should  have  been  left  unpicked  or  l^een  sorted  out 
lK?fore  ginning.  They  originate,  as  a  rule,  in  bolls  attacked  by  the 
anthracnose  or  bacterial  boll-rot  (see  page  47).  Their  presence  in  a 
bale  is  an  indication  of  too  close  ginning. 

(D)  Sand. — A  bale  of  cotton  always  contains  considerable  sand 
which  has  l)een  blown  into  the  open  bolls.  This  is  quite  unavoidable, 
but  when  cotton  has  been  left  unpicked  and  has  blown  out  on  the 
ground  the  quantity  of  dirt  is  increased. 

( 10)  Moistnre. — An  element  of  waste  from  the  spinner's  standpoint 
is  the  moisture  which  evaporates  during  the  process  of  manufacture. 
This  moisture  may  l>e  excessive  in  cotton  picked  early  in  the  season 
and  ginned  without  drying.  There  may,  on  the  other  hand,  be  a 
lack  of  moisture.  The  cotton  may  be  overdry  and  appear  harsh  and 
brittle.  Such  cotton  gives  trouble  in  spinning,  l)ecause  of  the  electric 
current  it  develops. 

The  question  of  moisture  is  one  of  the  most  important  connected 
with  the  handling  of  cotton.  Either  an  excess  of  moisture  or  a  lack 
of  it  reduces  the  grade.  The  farmer,  however,  must  never  add  water 
to  the  cotton,  but  he  should  seek  to  retain  the  optimum  amount  of 
natural  moisture.  This  means  that  to  drive  off  excessive  moisture 
freshly  picked  cotton  should  be  sunned  until  the  seeds  will  crack  in 
the  teeth.  The  staple  will  then  be  slightly  overdry  and  unfit  to  gin 
or  offer  to  the  buyer.  To  restore  its  grade  it  should  be  "  bulked." 
bulking,  as  practiced  on  the  Sea  Islands,  is  placing  the  seed  cotton, 
after  sunning,  in  a  large,  deep,  square  pile  in  a  cool  room.  It  should 
Ix?  packed'down  solidly  and,  if  the  air  is  dry,  covered  with  blankets 
or  Iwards  and  left  from  three  to  six  weeks  before  ginning.  When  it 
<*omes  out  of  bulk  the  staple  has  lost  its  harsh  feeling  and  is  soft,  oily, 
and  glossy. 

Care  must  l)e  taken  never  to  bulk  cotton  that  has  not  previotisly 
been  well  dried,  or' the  pile  will  heat.  On  the  other  hand,  a  loose, 
conical  pile,  formed  by  throwing  seed  cotton  into  a  storeroom,  is  not 
a  hulk,  for  it  does  not  prevent  the  cotton  from  drying  out  still  more. 
As  a  rule,  cotton  brought  to  the  gins  early  in  the  season  is  too  green 
and  damp  and  needs  sunning  to  put  it  into  good  condition,  while 
that  coming  in  late  or  taken  from  the  storehouses  during  the  winter 
is  overdry  and  consequently  harsh  and  brittle.  Both  the  lint  cotton 
and  the  thread  spun  from  it  lack  their  full  strength  if  too  dry. 
Kveryone  knows  how  a  dry  twig  will  snap  in  the  fingers,  while  a 
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green  one  only  bends.  The  same  to  a  less  degree  is  true  of  the  cotton 
fiber.  The  quality  is  best  maintained,  however,  by  avoiding  over- 
drying  rather  than  by  the  addition  of  moisture. 

(11)  Injury  in  ginning. — ^The  grade  of  cotton  is  often  reduced 
during  the  process  of  ginning.  This  may  be  the  fault  of  the  farmer, 
as  when  he  brings  his  cotton  to  the  gin  damp  or  full  of  hard  or 
yellow  locks  or  broken  leaf  and  insists  on  close  ginning ;  or  the  fault 
may  lie  with  the  ginner,  who  has  failed  to  adjust  his  machines  so 
that  no  seed  can  be  broken.  Briefly  stated,  seed  cotton  must  be  dry ; 
if  green  or  wet,  *'  crimping  "  invariably  results,  to  the  serious  injury 
of  the  fiber.  The  seed  cotton  should  be  free  from  hard  locks  or  else 
the  stripper  bar  should  be  adjusted  to  let  them  fall  through  with  the 
seed.  Close  ginning  is  a  form  of  adulteration  instantly  detected  by 
the  buyer  and  very  costly  to  the  farmer.  The  modern  fruit  grower 
has  learned  that  he  can  not  profitably  mix  his  culls  with  his  first- 
grade  fruit,  and  the  cotton  grower  must  come  to  a  similar  conclusion. 

The  most  frequent  defects  due  to  ginning  are  the  presence  of  por- 
tions of  broken  seed  and  the  cutting  or  crimping  of  the  fiber.  Since 
poor  ginning  costs  the  farmer,  at  a  conservative  estimate,  1  cent  a 
pound,  the  ginner  should  be  required  to  maintain  his  gin  in  perfect 
adjustment  and  to  gin  the  cotton  free  from  cracked,  clipped,  mashed, 
or  whole  seed  and  free  from  crimp. 

The  ginned  cotton  should  come  from  the  roller  steadily  and  in  an 
unbroken  flake.  Wienever  it  does  not  do  this,  an  examination  will 
show  that  the  adjustment  is  not  perfect,  and  the  cotton  is  liable  to 
sustain  injury  unless  the  trouble  is  corrected. 

SUMMARY. 

The  best  practice  in  handling  the  crop  may  be  briefly  stated  by 
describing  the  method  followed  on  the  Sea  Islands,  which  should  be 
adopted  in  the  interior  in  so  far  as  the  labor  conditions  will  permit. 

Picking  is  done  whenever  enough  cotton  is  open,  about  ever}'  ten 
days.  The  cotton  is  gathered  as  free  from  trash  as  possible  and  car- 
ried to  the  storehouse,  where  the  next  morning  each  picker  sorts  his 
own  picking.  The  cotton  is  then  spread  on  arbors  to  dry  in  the  sun. 
It  is  w^atched  and  turned  frequently,  and  usually  dries  in  one  day. 
After  sunning,  the  seed  cotton  is  assorted  by  women,  who  remove  any 
yellow  locks,  bits  of  leaf,  etc.  If  very  dirty  it  is  whipped  over  a 
coarse  wire  screen  stretched  across  a  small  box  to  take  out  the  sand. 
Very  fine  cotton  is  again  sorted  or  overhauled  by  another  set  of  labor- 
ers. The  cotton  is  then  bulked  and  allowed  to  remain  from  four  to 
six  weeks  before  ginning.  During  the  ginning,  one  or  two  hands 
inspect  the  cotton  as  it  passes  to  the  gins,  to  remove  impurities,  and 
one  or  two  others  "'  mote  ''  the  lint  as  it  passes  from  the  gin  to  the 
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press,  by  picking  out  yellow  tufts,  etc.     By  all  these  means  a  high 

grade  is  maintained  for  Sea  Island  cotton,  which  is  reflected  in  a 

price  per  pound  several  cents  higher  than  that  paid  for  interior 

cotton. 

DISEASES  OF  SEA  ISLAND  COTTON. 

SOBE-SHIN  AND  DAMPING-OFF. 

Cotton  seedlings  sometimes  become  diseased  shortly  after  coming 
up,  particularly  when  soil  or  weather  conditions  are  unfavorable. 
The  term  ''  sore-shin  "  is  applicable  to  diseased  spots  or  cankers 
formed  on  the  stem  or  root  of  the  seedling.  These  spots  result  in  a 
cessation  of  growth,  in  yellow  leaves,  and,  if  they  encircle  the  stem, 
in  death. 

A  fungus  (Rhizoctonia)  is  usually  held  responsible  for  the  trouble, 
but  it  is  only  after  cold  and  wet  weather  has  checked  growth  and 
weakened  the  plants  that  serious  loss  results.  If  warm  and  favor- 
able weather  prevails  the  cotton  soon  outgrows  the  disease.  No 
direct  remedial  measures  are  practicable.  Danger  of  loss  can  be 
minimized  by  thorough  preparation  of  the  land  l>efore  planting,  by 
draining  lower  lying  fields,  and  by  thick  seeding.  Broken  stands 
must  be  filled  by  replanting. 

Damping-off,  or  the  collapse  of  the  stem  at  the  surface  of  the 
ground,  may  be  due  to  the  sore-shin  fungus  or  to  other  parasites.  It 
is  often  caused  by  anthracnose,  in  which  case  the  seed  was  proba- 
bly infected  before  planting.  The  recommendations  for  the  treatment 
of  anthracnose  on  page  47  apply  also  to  this  form  of  it. 

BACTEBIAX    BLIGHT. 

There  is  a  bacterial  disease  of  cotton  {B arte rl urn  mali'ncearxmi  Erw. 
Sm.)  which  is  found  to  occur  on  different  parts  of  the  plant,  pro- 
ducing various  symptoms  and  receiving  various  names,  such  as 
angular  leaf-spot,  black-arm,  boll-spot,  etc.,  according  to  the  point 
of  attack.     We  descril^e  all  these  together. 

The  earliest  appearance  of  the  disease  is  perhaps  on  the  leaves, 
where  it  produces  what  is  commonly  known  as  the  angular  leaf-spot. 
These  spots  are  at  first  a  water-soaked  green,  becoming  black  when 
oilier.  They  are  angular  in  outline,  one-eighth  to  one-fourth  inch 
in  diameter.  They  are  scattered  over  the  leaf,  but  are  often  more 
numerous  near  the  large  veins.  When  one  of  these  veins  is  attacked 
the  di.sease  rapidly  extends  its  whole  length. 

Infection  of  the  petiole  is  less  common,  but  sometimes  occurs,  caus- 
ing: the  leaf  to  turn  yellow  and  fall  off. 

Infection  of  the  pedicel  of  the  bolls  is  a  common  cause  of  shedding 
and  of  failure  to  open.  The  bolls  themselves  are  also  attacked,  the 
points  of  infection  being  water  soaked  at  first  and  then  growing 
darker.     This  organism  does  not  appear  to  be  as  active  a  cause  of 
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boll-rot  as  fhe  anthracnose  fungus  and  several  bacteria  which  ap^tear 
to  follow  it  and  which  very  likely  gain  entrance  through  the  bac- 
terial spot. 

Young  plants  in  June  are  sometimes  attacked  on  the  main  stem, 
near  the  ground  or  higher  up,  where  a  canker  is  formed  which  so 
weakens  the  stem  that  it  is  broken  off  later  by  winds  or  during  culti- 
vation.    It  is  later  in  the  summer  that  most  damage  occurs,  when  the 


disease  attacks  tlto  frnil-l)e!iring  limbs.  The  sjwls  on  the  liml>s  .ir>' 
dark— nearly  black — and.  thiiugh  not  deep,  so  sap  the  vitality  »>  <-. 
cause  the  shedding  of  nil  tiie  smaller  Iwlls,  In  many  cases,  when  1 1  ■..■ 
season  is  wet,  infecliiin  by  iuithracni»M'  follows  and  adds  to  the  injiir\ 
Several  forms  nf  the  disease  are  illustrated  in  figure  10. 

Egyptian  cotton  is  peculiarly  subject  to  this  trouble— <*o  much    —  ■ 
tiuit  lis  cultivation  in  the  Southeastern  States  ap[)ears  to  Ih»  )n)j>r~:s 
ticable.     Thei-e  is  ciinsideiiible  variation  in  the  rcsistaniv  of  differ*  ; 
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races  of  Sea  Island  cotton,  Rivera,  for  instance,  being  rather  suscepti- 
Me.  while  Ccnterville  is  nearly  immune. 

Remedial  mea.siires  must  be  indirect.  Resistant  varieties  can  l>o 
developed  by  selection.  Divei-sification  and  rotation  of  crops  will 
tend  to  reduce  the  amount  of  infectious  material  remaining  on  the 
land  and  will  lessen  the  disease.  Hlack-arni  is  probably  carried 
ihrough  seed  to  some  e.xtent,  and  the  selection  of  seetl  from  healthy 
IkiIIs  only  will  greatly  aid  in  its  control.  It  may  l)e  expected  that 
a  reduction  of  the  nitrogen  and  an  increase  in  the  amount  of  [Httash 
ill  the  fertilizer,  by  inducing  development  of  less  succulent  branches, 
will  reduce  the  danger  of  infection 


Fi-,  U.—\  plum  n-cMiilj-  altoclwl  wUh  cotton  wilt  (on  the  right),  wjth  a  hcallHy  n-Lfiaiit  plmit 
KiuwItiK  twxlilv  It. 

WILT. 

Cotton  wilt,  often  called  binck-root,  is  one  of  the  nuist  serious  dis- 
eases of  the  crop  wherever  it  occurs.  It  is  characterized  by  the 
ileath  of  the  plants  in  gnidually  enlarging  spots  in  the  field,  where 
the  disease  reappears  year  after  year.  The  plants  luv  attacked  at 
any  time  after  they  are  a  month  old,  but  die  fastest  in  June  and  July. 
The  affected  plants  wilt,  or  a  few  leaves  at  a  time  turn  yellow  l)etween 
tlie  veins  and  fall  off.  (Fig,  11.)  AVhen  the  stem  or  rcMit  is  cut 
the  woody  portion  is  found  to  be  brown  or  black.  The  discoloraticm 
is  one  of  the  most  characteristic  symptoms  of  the  disease  and  has 
given  it  the  name  black-root. 

Wilt  is  most  prevalent  on  the  sandy  or  sandy  loam  soils  Ix-st  suited 
for  Sea  Island  cotton,  IjOw  spots  and  rich  l)ottom  lands  often  escape 
the  dis«>ase  long  after  the  cotton  on  the  higher  portions  of  the  field  is 
killed.     Clay  soils  are,  as  a  rule,  free  from  it,  though  some  cases  are 
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reported.  Geographically  wilt  occurs  more  or  less  in  all  the  Sea 
Island  cotton-growing  districts,  both  in  South  Carolina*  and  in  the 
interior.  It  is  also  serious  in  Upland  cotton  fields  from  North  Caro- 
lina to  Louisiana. 

Cause. 

Wilt  is  due  to  a  fungus  {Neocosmospora  vamnfecta  f Atk.]  Erw. 
Sm.)  which  enters  the  small  roots  from  the  soil,  grows  into  the  water- 
carrying  vessels  of  the  root  and  stem,  and  fills  them,  thus  shutting 
off  the  water  supply  of  the  plant. 

This  fungus  spreads  by  direct  growth  through  the  soil  and  also 
forms  four  kinds  of  spores,  viz,  one  in  the  interior  of  the  stem, 

another  in  cushions  on  the  outside 
of  dead  plants,  a  third  in  the  soil 
or  on   the  surface   of  the   plant, 
while  the  fourth  or  i^erfect  sjK)n» 
stage  is  produced  in  minute  briglit- 
red  sacs  (perithecia)  borne  under 
ground  on  the  bark  of  the  dead 
roots.     This    fungus    is    without 
doubt  spread  to  some  extent  by  the 
feet  of  stock  passing  through  the 
fields,  carried   in  drainage^  water 
from  high  to  low  land,  and  dis- 
tributed by  plows  and  cultivator^. 
When  it   appears   in  a   field,  at- 
tempts to  restrict  its  si)rea<l  an' 
useless,    so    far    as    the    writer'-* 
knowledge  goes.     As  wilt  attack^ 
only  cotton  and  okra,  gcKxl  yields 
of  corn  and   other  crops  can   I  it- 
obtained  on  infected  land.     A  lout: 
period  of  rotation  tends  to  dimin- 
ish the  amount  of  disease,  but  the  fungus  can  live  in  the  soil   ff»r 
several  years,  cases  bein<r  on  record  where  seven  vears'  rest  faile<]  lo 
free  the  land  from  wilt. 

An  important  point  in  connection  with  the  question  of  rotation  i- 
the  danger  from  root-knot,  another  disease,  described  <m  j)a<re  4*'». 
which  often  occurs  along  with  the  wilt. 

Enlargements  of  the  roots  of  cotton   (fig.  12)   indicate  that  rcK»t- 
knot  is  present  and  that  a  rotation  of  croi)s  must  be  practiced  to  o<m 
trol  it.     The  combined  treatment  of  wilt  and  root-knot  is  based  ou  tli. 
following  principles: 

(1)  Cotton  wilt  attacks  only  cotton  and  okra.  It  does  not  dissip 
j)ear  after  rest  or  rotation.     Resistant  varieties  can  Ik>  sc»cured. 

(2)  Root-knot  attacks  cotton,  cowpeas,  sweet  potatoes,  vetch,   uw^ 


Fro.  12.— Roots  of  a  cotton  plant  affootert  with 

root- knot. 


002 


45 

ons,  and  many  other  crops,  but  does  not  attack  corn,  oats,  velvet 
l)e4ins«  or  the  common  grasses.  It  diminishes  and  finally  disappears 
when  all  susceptible  plants  are  kept  off  the  field,  and  in  ordinary 
farm  practice  can  be  held  in  check  by  a  suitable  rotation  of  crops. 
Xo  varietv  of  cotton  is  whollv  resistant  to  root-knot. 

A  rotation  similar  to  the  following  should  therefore  be  adopted: 
FiiNt  year,  corn  with  Iron  cowpeas  or  peanuts;  second  year,  winter 
oats,  or,  if  preferred,  rye  or  wheat  cut  early  for  hay  and  followed  at 
once  with  velvet  beans;  third  year,  cotton  of  a  wilt-resistant  variety. 

Soil  Treatment  not  a  Successful  Beniedy. 

It  has  l)een  found  impossible  to  kill  out  the  fungus  in  the  soil  by 
any  ti*eatment  with  fungicides.  Exix^riments  have  l)een  made  w^ith 
lime,  sulphur,  copper  sulphate,  formalin,  carbolic  acid,  and  numerous 
other  substances,  none  of  which  had  any  effect  in  reducing  the  amount 
of  wilt. 

The  fungus  is  so  spread  through  the  soil  that  it  is  unlikely  that  it 

can  ever  bii  killed  by  any  treatment  that  would  be  cheap  enough  to  be 

practicable. 

The  Relation  of  Soil  Conditions  to  Wilt. 

It  should  l)e  emphasized  that  wilt  is  due  to  the  presence  of  a  para- 
sitic fungus,  not  to  any  unfavorable  soil  conditions.  The  fungus  is, 
therefore,  to  Ik»  looked  on  as  a  weed  and  the  disease  may  be  expected 
to  appear  wherever  its  spores  are  carried.  There  are  no  chemical  or 
physical  differences  between  wilt-infected  and  healthy  soils  of  the 
same  tyjx*.  Wilt  is  not  due  to  the  continual  ust»  of  commercial  fer- 
tilizers nor  to  the  exhaustion  of  any  element  of  plant  food.  Its 
preference  for  light  and  sandy  soils  has  already  been  noted.  Our 
exjjeriments  indicate  that  the  free  use  of  stable  manure  will  assist 
in  the  control  of  wilt  by  increasing  the  vigor  of  resistant  varieties, 
but  the  ordinary  nonresistant  kinds  are  not  sufficiently  protected  by 
stable  manure.  In  the  same  way  other  organic  fertilizers,  like  com- 
post and  leguminous  crops  plowed  under,  will  effect  an  improvement 

of  the  crop. 

Control  through  the  Use  of  Resistant  Varieties. 

It  has  l>een  found  possible  to  secure  by  seed  selection  varieties  of 
Sea  Island  cotton  resistant  to  wilt  which  will  yield  full  crops  of 
gcKHl  quality  on  badly  infected  land,  provided  there  is  not  too  nnich 
i*<K)t-knot  present  also.  They  were  developed  on  the  Sea  Islands  by 
selecting  seed  from  exceptional  plants  that  withstood  the  disease 
and  remained  healthy  in  the  most  infected  spots.  The  first  and 
l>est  of  these  varieties  is  the  Rivers,  bred  bv  Mr.  E.  L.  Rivers,  of 
•Tames  Island,  S.  C,  in  connection  with  the  experiments  of  this 
Department.  The  Rivers  cotton  is  productive,  vigorous,  compact, 
branching  low,  and  with  small,  close-jointed  limbs,  often  double 
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mng  raxe  ox  ,^..->.  ;  staple  fully  to  extra  fine  anZl^^'  ^"'^"^  «  ?in- 
Sea  Islands  2  inches  long.  The  Rivers  cntll  ■  ^^"  ^«^^n  on  the 
for  the  Sea  Inlands  and  for  the  bes^t^Z^^  "^^^"-^  ^-"ieU- 
too  low  a  ginning  rate  to  be  popular  therra,?hl  1"*^^'^'"'  ^>"'  »>«« 
per  acre   co.npare.s  favorably  with  any  ^thef  ^7!^^  "«  t«tal  yield 

some  susceptibility  to  black-arm  when  ciatYva'^^^  "^  «hown 

A  second   variety,  the  Ccnterville  wn       i  Georgia. 

ence  to  interior  conditions.  It  differs  w'*T*  "^  «I>-««1  refer- 
smaller  and  n.ore  numerous  bolls  and  a  IZrtlr,  T'^  '"  J»«^"'« 
with  a  ginning  rate  of  3.30.  The  Center'So  T  ''''P^^H  inches- 
,n  being  almost  immune  to  black-arm.  It  is  „„7fi  ''  '"'  "«t«worthv 
ever,  for  the  Sea  Islands,  and  has  defects  whe„  T  *'"°"SJ^'  J»o^v- 

especially  in  that  its  bolls  are  small  mdZi  ^       "  '"  "»^  i»tonor 
bers  than  the  plant  can  mature,  reX  ^^ aTV"  ^"''*- -  »  ' 
toward  the  end  of  tlie  season.  ^        *  tendency  to  dry 

Other  resistant  strains  h-ive  I  '    "^^ 

at  present  obtainable  for  cultivaZi  i^'Snt "'  "  *'"'^'  «-«  "ot 

described  hero.  ^"   *^^^e  interior  tliov   « 

T-*  1     1  y  ^^^   not 

rarniei's  who  have  wilt  ^T^^    *    i  i 

ant  variety  or,  faiHn,  in' tlTs  1  ^u'l^  ^  r "  T'  '''  «  -i-^t- 
cotton  on  the  disease-infected  fidd  ^       '  ""*"'«  °*her  crop  than 

Once  a  Avilt-resistant  viript    •     'i     • 

tained   by  the  method  of  Jecld^ral^I^'^  r"*f  ^"^^'  ^ 

can  no  longer  be  placed  on  the  hope  of  S  •^"'^^"^d.     De|X'„d,.„" 

growers.  ««Pe  of  obtaining  seed  from  o,^  •  i 

Control  through  Originating  New  Vari.« 
Anyone  who  will  o-iv    +i  varieties, 

resistant  strains  f rom  f .        "^^^"''"'".V  time  and  care  can  d.».  i 
in  fields  of  ordi;^;"  j  ;7X"t  P/«nt.s  that  occ^i^   ;':^ -- 

tinue  the  breeding  for    "^     f  '  ""''*  ''^  Prepared,  however   f?^    ^'^ 

attained.  ^  ^""^  ^^'^'•«1  J'ears  before  the  desired  ^^^u,"'"- 

No  one  should  frofi»  i  ^  ^^^ 

the  idea  of  gracllnrdeT^oE"^""^ ''"'^"^ «"  infected  field  wi,l 
odsarecostlvai.fi..  '   ,,    ;.P'"^  "  '^s'«tant  variety   fnr      ^     ^^»<li 

y  and  usually  fail.    Breed  from  individual  InT      ^"'"*- 


Root-knot  is  „  ^-^-^^OT.  — - 

ils  throuehonf  fr^""?  ""^  ^'id^^y  distributed  di«.«      • 
is  to  lesse  ts  "  ""^"'''•"  *'^''  "^  States.     The  effeT*  /f  "*'^^:5- 

the  root,  w^;,  'r  «"'l  d-«rf  its  size.     The  seat  of  th!  T  'm  ^^"'^'^ 
or  knot.  ' 's       77;-  ^^o^ted  and  covered  wi^    Z^^!^  *^ 

rots'ai^?---  ^^^^^^s:^T^  \^.  r- "  --;;!: 

--  --  them.    Jn  ^  Jin^^^^nX^^t:  'J:^ 
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"ficii  detect  minute  pearl-like  bodies,  which  are  the  female  worms  dis- 
ii-iidctl  h_v  masses  of  eggs. 

Root-knot  is  a  more  serious  enemy  of  peaches,  vegetables,  tobacco, 
and  cowpeas  than  of  cotton.  It  becomes  of  great  importance  to  tiie 
"iit<»n  planter  when  it  occurs  in  connection  with  wilt,  which  it  verj' 
ofii'n  does.  The  treatment  required  is  the  rotation  of  crops  that  has 
alrvadv  been  discus.sed  under  wilt. 


TJie  greater  part  of  the  loss  from  rotting  of  bolls  is  due  to  the 
iii?(tase  known   as  anthracnose.     This  occurs  as  dark-colored  spots 
(in  the  bolls,  which  as  they  enlarge  become 
depressed  and  gray  or  pink  in  the  center. 
(See  fig.  13.)     The  seed  cotton  in  the  ImiHh  is 
di?<i)l«red  and  spoiled.     The  cause  is  a  para- 
Mtic  fimgiis  {ColM<>trirkumt/o«Kt/pii Swth.) 
which  is  ver>^  common  throughout  the  cotton 
l>elt.     While  most  of  the  injury  is  done  tt) 
the  1k)11s.  the  fungus  can  attack  any  other 
part  of  the  plant.     The  disease  is  worse  in 
wet  seaM>ns  than  in  dry  ones. 
Bemedlea. 

Xo  direct  remedy  is  practicable  on  account 
')f  the  expense  involved,  but  there  are  impor- 
tant preventive  measures  bused  on  tlie  fact 
that  the  disease  is  spread  in  part  by  seed 
fnirn  diseased  plants.  MTiere  trouble  from 
iliih  disease  is  experienced,  the  seed  for  the 
ne.xi  crop  must  be  selecte<l  with  care  from 

r«Tfectly  healthy  bolls.  If  a  boll  has  one  '''"•''■~*';;"'.l^"'^''"*"' 
I'N-k  affected,  there  is  danger  that  the  fungus 

lia,;  penetrated  all  the  seed.  Avoid,  if  possible,  running  the  selected 
;*ed  cotton  through  a  gin  that  has  just  i>cen  handling  diseased  cotton. 
All  accessible  parts  of  the  machine  should  be  wiped  clean  to  prevent 
the  fungus  spores  from  remaining  to  infect  the  selected  seeds. 

Finally,  when  the  crop  is  all  picked,  the  old  cotton  stalks  should 

lie  burned.     Of  these  precautions  the  seed  selection  is  the  most  im- 

[mrtant.     It  will  not  do  as  well  to  send  away  for  seed  from  a  healthy 

field,  for  the  disease  occurs  everywhere. 

unsT. 

The  disease  commonly  known  as  cotton  rust  is  not  primarily  a 
fungous  disease,  but  is  caused  by  unfavorable  soil  (H)nditions.  Sea 
Island  cotton  fields  affected  by  rust  take  on  a  reddish  color,  the 
leaves  drop  off,  sometimes  leaving  the  stalk   bai-e,  and  the  uppe"- 
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bolls  fail  to  open.  The  cotton  from  such  rusted  plants  is  very  weak 
and  inferior.  Rust  is  likely  to  develop  in  definite  spoii-  in  a  field,  and 
unless  a  remedy  is  applied  will  appear  year  after  ye^ir.  Though 
other  factoi's  sometimes  influence  particular  cases,  there  are  thret* 
principal  causes  of  rust  in  cotton,  as  follows : 

(1)  Exhaustion  of  the  humus.  Continued  cultivation  in  cotton,  bv 
destroying  the  vegetable  matter  of  the  soil,  is  the  most  frequent  cause 
of  rust.  The  color  of  these  old  fields  in  midsummer  is  a  lighter  green, 
with  a  tinge  of  yellow,  followed,  when  the  bolls  begin  to  mature,  bv 
the  appearance  of  rust.  A  newly  cleared  field  or  an  old  fence  row  is, 
on  the  other  hand,  always  green  and  free  from  rust.  Stable  maniiro 
is  the  most  effective  remedy  in  such  cases,  but  a  crop  of  velvet  beims 
or  cowpeas  plowed  under  will  effect  a  great  imj)rovement. 

(2)  Deficiency  of  potash.  Most  soils  where  cotton  shows  a  tend- 
ency to  rust  lack  potash,  and  an  application  of  200  pounds  of  kainit 
or  50  pounds  of  muriate  of  potash  per  acre  will  prove  an  effective 
remedy.  Such  soils  are,  as  a  rule,  also  deficient  in  humus,  and  a  rota- 
tion of  crops  is  usually  advisable  also. 

(3)  Lack  of  drainage.  Rust  often  develops  in  low,  wet  places  in  a 
field  where  the  higher  portions  are  free  from  it,  and  for  the  same  rea- 
son heavy  and  continued  rains  in  August  and  September  may  lead  to 
the  development  of  rust  in  certain  fields.  Drainage  by  ditching  or 
by  tiles  will  be  required  in  extreme  cases.  Most  of  these  fields,  how- 
ever, become  stagnant  because  the  soil  has  no  water-absorbing  capac- 
ity on  account  of  its  lack  of  hmnus.  If  a  leguminous  crop  were 
turned  under  every  other  year  or  stable  manure  applied  liberally  and 
the  land  plowed  de<»p,  the  soil  would  soon  be  so  changed  in  condition 
that  heavy  rains  would  not  injure  it  and  rust  would  disappear. 

BLUE  COTTON. 

Blue  cotton  is  a  peculiar  disease  which  occurs  to  a  limited  extent 
on  the  Sea  Islands  and  in  Florida.  It  is  characterized  by  the  deep 
green  or  bluish  color  of  the  leaves,  the  prostrate  habit  of  the  plant, 
which  develops  numerous  lateral  sprouts,  and  the  shedding  of  the 
fruit.  It  is  caused  by  some  physiological  or  nutritional  disturbance 
of  the  plant  due  to  soil  conditions  not  fully  understood.  The  use  of 
cotton  seed  and  other  organic  manures  aggravates  the  trouble.  It  has 
l)een  successfullv  remedied  on  the  Sea  Islands  by  the  use  of  salt  mud, 
by  liming,  and  by  drainage. 

INSECT  ENEMIES  OF  SEA  ISLAND  COTTON. 

The  cotton  caterpillar  or  leaf  worm  is  the  principal  insect  pest  the 
Sea  Island  planter  has  to  deal  with,  though  slight  injuries  are  some- 
times inflicted  by  other  insects.  Readers  are  referred  to  Farmers' 
Bulletins  Xos.  47  and  223  for  full  information  relative  to  tlieir  con- 
trol. 
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U.  S.  Department  of  Agbicclture, 

Office  of  Experiment  Stations, 

Washington^  D,  (7.,  Jurie  19 y  1907. 
Sir:  The  demand  for  the  report  on  corn-harvesting  machinery  pre- 
pared by  C.  J.  Zintheo  and  published  as  Bulletin  173  of  this  Office  has 
been  much  greater  than  the  somewhat  limited  edition  of  tliat  bulletin 
would  supply.  For  this  reason  it  has  been  deemed  advisable  to  con- 
dense the  original  report  within  the  limits  of  a  Farmers'  Bulletin  and 
so  provide  for  a  wider  distribution  of  the  more  important  information 
it  contains.  Such  a  condensed  summary  is  transmitted  herewith  and 
recommended  for  publication  as  a  Farmers'  Bulletin  of  the  Depart- 
ment. 

Respectfully,  A.  C.  True, 

Director, 

Hon.  James  Wilson, 

Secretary  of  Agricxdture. 
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CORN-HARVESTING  MACHINERY. 


IHTEODTJCTION. 

Machinery  for  the  care  of  the  com  crop  has  been  mach  more  diffi- 
cult to  develop  than  any  other  line  of  farm  implements.  Although 
there  has  been  considerable  progress  in  methods  of  harvesting  corn, 
the  larger  part  of  the  crop  is  still  husked  by  hand  from  the  standing 
plant,  only  the  ears  being  gathered,  while  the  leaves  and  stalks  are 
almost  a  total  loss.  This  results  in  an  enormous  waste  of  valuable 
feed,  for  it  has  been  demonstrated  that  when  properly  harvested  corn 
fodder  is  as  nutritious  as  good  hay,  and  that  the  farmer  who  would 
receive  the  full  value  of  his  corn  crop  should  secure  this  fodder  with 
as  much  care  as  he  gives  his  hay. 

After  the  success  of  mowing  and  reaping  machines,  inventors  tried 
to  developed  a  com  harvester  along  the  lines  followed  in  the  construc- 
tion of  those  machines.  Their  success  is  not  as  yet  complete,  but  the 
labor-saving  devices  so  far  perfected  have  largely  changed  conditions. 
The  corn  may  now  be  cut,  husked,  and  shredded  with  less  labor  than 
the  cutting  alone  formerly  required.  At  the  same  time  all  of  the  fod- 
der is  made  available  for  feeding  purposes. 

OOBH  CUTTIirO  WITH  KNIYSS. 

A  common  method  of  harvesting  corn  is  to  cut  the  stalk  close  to  t^e 
ground  at  a  time  when  no  damage  is  done  to  the  ripening  grain  and 
while  considerable  of  the  saccharine  juices  still  remain  in  the  stalk. 

The  implement  first  used  for  corn  cutting  was  the  hoe,  but  as  this 
was  rather  heavy  and  awkward  the  more  progressive  farmers  sub- 
stituted the  com  knife.  For  a  long  time  scythe  blades  were  largely 
us(^  in  making  corn  knives,  but  these  have  now  given  way  to  all  sizes 
and  shapes  of  factory-made  knives.  The  corn  hook  (tig.  1),  which  is 
now  extensively  used,  is  generally  considered  more  convenient  than 
the  com  knife. 

When  the  corn  is  cut  it  is  customary  to  set  it  up  in  shocks  to  cure. 
Shocks  vary  greatly  in  size,  ranging  from  6  hills  squai*e  (36  hills  to 
the  shock)  to  16  hills  square  (256  hills);  a  very  common  size  is  12  hills 
square  (144  hills).  Shocks  of  the  smaller  sizes  are  common  in  the 
North  Atlantic  States,  where,  according  to  the  Connecticut  Station,  it 
is  more  difficult  to  preserve  flint-corn  stover;  while  10  hills  square 
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and  12  hills  -square  are  common  sizes  in  the  North  Central  States. 
The  common  or  four-saddle  shock  method  consists  in  tying  the  tope  of 
four  hills  together  as  they  stand  and  then  cutting  and  shocking  the 
rest  of  the  hills  around  these.     Another  method  of  making  the  shock 
is  to  use  a  wooden  horse  as  a  temporary  support.     In  either  case  the 
shock  is  built  around  the  support  with  great  care  to  prevent 
it  from  being  blown  over  by  heavy  winds  or  damaged  by 
rain.     In  some  cases  the  corn  is  tied  into  small  bundles, 
which  are  set  together  to  form  the  shock;  more  commonly 
the  stalks  are  gathered  as  cut  and  set  up  an  armful  at  a 
time.     Where  the  wooden  horae  is  used  the  shock  is  built 
about  the  horse  by  leaning  the  first  bundles  or  armfuls 
against  a  pair  of  projecting  arms  formed  by  inserting  a  pole 
through  a  hole  bored  at  right  angles  to  the  horse  (fig.  2). 
When  the  shock  has  been  set  up  the  pole  is  withdrawn  and 
the  horse  removed.     When  completed   the  shock  is  tied 
tightly  near  the  top.     A  rope  with  a  hook  at  one  end  is 
sometimes  used  to  draw  the   tops  together   before  tying. 

Sometimes  shocks  are  not  tied. 

After  the   fodder  has  become  cured, 
which  usually  takes  about  a  month,  the 
shocks  are  generally  husked  by  hand  in 
FiQ.  1.      ra  oo  .  ^^^  field,  and  the  stover  is  conunonly  tied 

into  bundles  and  reshocked.     Frequently  the  stover  from  two  or  more 
shocks  of  corn  is   put  up  in  a  single  shock.     For  convenience  in 
husking  a  movable  table  is  sometimes  used,  on  which  the  stalks  are 
laid  while  being  husked.     The  ears  are  thrown  in  piles  on  the  grround 
near  the  shocks  and  afterwards  hauled  to  the  crib.     The  stover  is 
sometimes  hauled  to  the  barn  and  stored,  but  often  it  is  left  standing 
in  shocks  in  the  field  till 
needed  for  feeding  during 
the  winter.    It  is  important 
to  choose  suitable  weather 
conditions    for     husking, 
since  if  the  plants  are  too 
dry  the  stalks  will   break 
and  blades  will  fall  off  and 
be    lost.     On    the    other 

hi  .  1  J.  Fio.  2.— Wooden  hone  used  to  support  shocks 

and,   extremely   wet  *^ 

weather  makes  the  ground  too  soft  for  hauling  in  the  corn. 

The  cost  of  these  methods  of  caring  for  the  corn  crop  varies  'wit 
the  locality  and  the  year.     Taking  the  average  of  the  replies  to  ^* 
inquiries,  it  appears  that  one  man  is  able  to  cut  and  shock  by  handalMnit 
34  shocks  12  hills  square,  or  nearly  1^  acres  of  com  per  day.     T?* 
average  cost  per  shock  for  cutting  by  hand  is  reported  to  be  6.5  cent- 
er Jl.50  per  acre. 
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SLED  HABVE8TEBS  AND  STTffTTiAK  DEVICES. 

As  early  as  the  year  1820  attonpts  were  made  to  construct  a  mechan- 
ical corn  harvester.  From  that  year  until  1892  all  attempts  to  perfect 
such  a  machine  were  unsuccessful.  The  machines  invented  were  pat- 
terned after  the  mower  and  the  reaper,  but  owing  to  the  size  of  the 
corn  plant  these  machines  either  would  not  cut  at  all  or  were  soon 
broken  under  the  heavy  strain.  Some  of  the  machines,  however,  had 
commendable  mechanical  fea- 
tures, which  were  embodied 
in  machines  invented  later. 

Homemade  tied  harvesters. — 
Many  homemade  harvestin^r 
devices  of  the  sled  pattern 
have  been  made  from  time  to 
time,  some  of  which  are  illus- 
trated in  fignres  3,  4,  and  5. 
The  first  harvester  of  thi^i 

.  1    1        T      i'^  ^^^'  3.— One-row  sled  harvester. 

class  was  patented  by  J.   C. 

Peterson,  of  West  Mansfield,  Ohio,  who  put  one  in  the  field  in  1886. 
Others  followed  and  added  improvements  until  eight  or  ten  harvester 
of  this  kind  were  in  the  field. 

With  most  of  the  sled  harvesters  the  driver  rode  on  the  platform, 
and  it  was  necessary  for  him  to  gather  the  stalks  in  his  arms  in  advance 
of  the  cutting  edge,  so  as  to  prevent  them  from  falling  in  various 
<lirections.  This  method  of  harvesting  was  very  exhausting.  The 
harvester  shown  in  figure  5  was  an  improvement,  in  that  the  guiding 

arm  collected  the  stalks  on  the  plat- 
form, and  it  was  only  necessary  for 
the  driver  to  pick  the  stalks  from  the 
sled  at  intervals  and  throw  them  on 
the  ground. 

A  sled  harvester  mounted  on  wheels.  — 
As  an  improvement,  in  order  to  reduce 
the  draft,  the  sled  was  mounted  on 
wheels  (fig.  6).     This  machine  cuts 

Oil  the  platform,  one  facing  each  row,  to  guide  the  corn  against  the 
ciit^tmg  edge  with  one  hand  and  with  the  other  hand  and  arm  to  collect 
tli^  cut  com  on  the  tilting  side  part  or  wing  of  the  platform,  drawing 

1%  back  against  the  leg,  where  it  is  assembled  until  enough  has  been 

^c^llected  to  form  a  shock. 

SCore  compUeated  machines. — To  reduce  the  labor  involved  in  cutting 

t:<^^^  with  the  machines  described,  another  style  of  corn  harvester  was 
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iDvente<l,twoform8of  whichareshowninfig^resTandS,  This  machine 
consists  of  two  driving  wheels,  between  which  is  mounted  the  frame 
for  the  driving  mechanism  and  platform.  It  is  drawn  by  one  horse, 
which  walks  between  the  two  rows  that  are  cut  at  the  same  time. 

The  dividers  pick  up 
the  lodged  corn,  ex- 
cept such  as  lies  in 
the  row  of  corn  away 
from  the  machine, 
and  guide  it  to  the 
cutting  apparatus, 
which  consists  of  two 
stationary  uide  blades, 
above  which  is  a  mov- 
able sickle,  which 
cuts  the  com  and  de- 
posits it  horizontally 
on  a  platform  that 
is  eleyated  about  6 
inches  above  the  cut- 
ting apparatus.  On 
the  inner  side  is  a  guide  chain,  which  assists  in  directing  the  stalks  of 
corn  to  the  knife  and  the  platform.  The  rear  part  of  the  machine  is 
provided  with  a  small  wheel,  above  which  is  a  tilting  lever,  by  inean^ 
of  which  the  dividers  in  front  can  be  raised  or  lowered  to  gather  up 


Fio,  a,— Corn 


the  lodged  corn  until  it  comes  in  contact  with  the  endless  chain,  irhic; 
carries  it  backward  until  it  is  cut  and  depositttd  on  the  pbtforni 
The  machine  shown  in  figure  7  has  low  wheels  and  stationary  cut.  ^rhili- 


the  one  shown  in  figure  S  can,  by  means  of  side  levers,  be  adjusted 
to  out  the  corn  from  2  to  15  inches  from  the  ground. 


Marbines  of  this  type  gather  and  cut  the  corn  and  drop  it  on  the 
platform.  When  there  13  enough  to  start  a  shock,  the  horse  is  stopped 
hikI  the  corn  is  set  up. 
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Coet  and  efficiency. 

These  different  forms  of  com  harvesters  vary  in  price  from  |5  to 
$65,  and,  while  their  low  cost  is  a  great  advantage,  their  degree  of  effi- 
ciency is  not  very  high.  The  cheap  sled  harvesters  can  be  used  onl}- 
when  the  corn  stands  straight,  and  the  horse  must  walk  rather  fast  in 
order  that  the  work  may  be  perf ectl}'^  done.  It  is  also  hard  work  for 
the  men  to  gather  and  shock  the  corn.  The  work  of  harvesting  corn 
is  such  that  only  the  best  construction  can  withstand  the  strain  for 
any  great  while,  and  hence  these  machines  are  being  used  less  thaR 
formerly. 

From  90  replies  to  a  letter  of  inquiry  regarding  the  cost  of  harvest- 
ing with  these  machines,  sent  to  a  large  number  of  farmers  indifferent 
parts  of  the  country,  it  was  learned  that  the  minimum  in  area  of  corn 
cut  per  day  was  2  acres  and  the  maximum  10  acres.     The  average  from 
all  the  replies  was  4.67  acres  of  corn  cut  per  day  by  two  men  and  one 
horse,  using  the  sled  harvester.     As  to  cost  per  acre  for  harvesting  com 
the  minimum  price  reported  was  55  cents  per  acre  and  the  maximum  $2. 
Taking  the  average  of  all  the  replies  received,  the  cost  of  harvesting 
corn  with  a  sled  harvester  was  $1.18  per  acre.     This  is  estimated  on  a 
basis  of  18  cents  per  acre,  or  84  cents  per  day,  for  the  use  of  the 
machine  and  repairs;  4  cents  per  acre,  or  19  cents  per  day,  for  twine; 
58.5  cents  per  acre,  or  $2.76  per  day,  for  one  horse  and  a  man  who 
does  part  of  the  shocking,  and  37.5  cents  per  acre,  or  $1,75  per  day, 
for  the  other  shocker.     Comparing  this  cost  per  acre  with  that  of 
hand  cutting  (p.  6),  it  will  be  noted  that  there  is  a  saving  of  32  cents 
per  acre  in  favor  of  the  machines.     It  will  also  be  noticed  that  two 
men  and  a  horse  with  a  sled  harvester  can  cut  and  shock  4.67  acres 
per  day,  as  against  1.47  acres  per  day  for  one  man  with  a  knife,  which 
gives  a  credit  of  1.73  acres  per  day  for  the  work  of  the  horse,  or  a 
considerable  saving  in  favor  of  the  machine. 

COB.N  BINDEBS. 

Historical. 

The  credit  of  inventing  corn-harvesting  machinery  beIoiig2<  to 
Edmund  W.  Quincy,  of  Illinois,  as  he  obtained  the  first  patent  on  a 
corn-harvesting  machine  in  October,  1850.  This  machine,  like  niany 
others,  was  intended  to  pass  over  the  row  and  pick  the  ears  from  X)  ♦" 
stalks.  Another  form  of  corn  harvester  (fig.  9),  invented  in  thf 
eighties,  cut  the  cornstalks  and  elevated  them  into  a  wagon.  Tti« 
elevator  could  be  removed  and  a  binder  attachment  put  on  by  Trhk  *. 
the  corn  was  bound  into  bundles.  One  of  the  earliest  forms  of  c«»rn 
harvester  and  binder  was  constructed  as  a  modified  form  of  the  grsu' 
binder.     This  machine  also  was  so  constructed  that  for  the    bind*  r 
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attachment  there  might  he  substituted  a  device  to  elevate  the  com 
into  a  wagOD. 


A  machine  embodying  principles  which  ftere  destined  to  prevail  in 
(■cm  harvesters  was  invented  by  A.  S,  Peck,  of  Geneva,  III.,  and  was 


Fio.  10.-.Verllc«l  c( 


pii,teot«d  JanuM-y  5, 1892  (fig,  10),     It  consisted  of  a  com  harvester  with 
the    two  dividers  passing  one  on  each  side  of  a  row  of  corn,  which 
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was  cut  and  carried  back  in  a  vertical  posdtion  to  the  binder  attach- 
ment by  means  of  chains  and  gathering  arms.  A  standard  twine 
binder  was  used,  set  in  a  vertical  position  so  as  to  receive  the  stalks 
and  keep  them  in  this  position  until  the  bundle  was  discharged. 
The  horses  were  hitched  behind  the  machine  as  they  are  on  the 
header. 

The  Peck  patent  received  very  little  attention  at  first.  It  showed 
very  few  elements  that  were  new,  as  the  vertical  principle  of  cutting 
grain  had  been  tried  and  failed  to  give  satisfaction.  It  was  rather  a 
rearrangement  of  well-known  principles  used  in  harvesting  machinery 
than  a  new  departure.  However,  after  two  years'  use  by  the  inventor 
and  a  few  other  persons,  its  merit  was  recognized  by  one  of  the  prom- 
inent  harvester  manufacturers. 

From  the  date  of  the  Feck  patent  until  1895  many  machines  were 
made  which  would  work  well  in  the  hands  of  the  inventors,  but  few 
were  so  perfected  as  to  be  entirely  saooessfid  in  general  use. 

Since  1895  the  self -binding  com  harvester  has  had  a  considerable 
sale.  In  practically  all  of  the  corn  binders  now  built  the  features  of 
the  Peck  type  predominate.  Even  the  most  divergent  forms  still 
retain  the  general  organisation  of  parts  used  in  the  Peck  machine. 
Among  the  practical  and  successful  corn  binders  in  the  market  the 
widest  divergence  from  the  Peck  type  is  probably  to  be  found  in  tho 
machine  invented  by  John^A.  Stone,  of  Chicago.  In  this  machine  the 
binder  is  in  an  almost  horizontal  position,  instead  of  vertical.  When 
the  corn  is  cut  the  stalks  move  a  little  rearward  in  an  upright  posi- 
tion, and  then  they  are  tripped  so  that  the  tops  fall  rearward  onto 
an  inclined  deck,  being  guided  in  their  fall  toward  the  binder  l>y 
curved  guide  arms.  The  butts  are  pushed  out  of  the  way  of  the 
incoming  cornstalks,  and  are  evened  for  a  bundle  by  means  of  m  butt 
adjuster. 

A  type  of  corn  binder,  which  comes  about  halfway  between  tbo^v 
already'  described,  was  invented  by  Tarrall  and  Maul,  of  Batavia« 
N.  Y.  It  Ls  designed  to  occupy  an  inclined  position  over  the  deck  for 
the  purpose  of  binding  the  stalks  in  a  semiprostrate  poaitioii. 

CanstrvLctaojim 

There  are,  therefore,  three  different  forms  of  corn  binder^  namely. 
the  vertical,  the  horizontal,  and  the  inclined,  the  latter  being  rather 
a  blending  of  the  two  preceding  types.  These  machines  differ  on)  ^ 
in  the  relative  position  of  their  elements,  being  composed  of  the  aBnti 
essential  parts.  Binders  consist  essentially  of  the  dividers,  of  wKu- 
previous  mention  has  been  made,  and  of  cutting  and  binding  devic*»'^ 
(See  figs.  II,  12  and  13.)  A  bundle  carrier  is  usually  ako  attaefaed^  ti«^ 
this  is  not  essential  to  the  smooth  operation  of  the  machine. 

303 


18 

Divlderi. — The  dividers  consist  of  two  diverging  jaws  opening  at  the 
front  of  the  machine.  The  jaws  begin  in  two  points  at  the  front,  but 
gradually  widen  vertically  to  where  they  join  the  frame  of  the  machine, 
when  they  have  a  width,  or  rather  a  height,  of  4  feet  or  more.  By 
an  arrangement  of  levers  the  points  may  be  raised  or  lowered. 
Attached  to  each  jaw  are  two  or  three  traveling  chains,  whoso  purpose 
it  is  to  bring  the  stalks  to  a  vertical  position  and  carry  them  back  to 
the  binding  deck.  The  chains  are  placed  one  above  the  other  (fig.  11). 
The  lower  one  is  known  as  the  short-corn  chain,  the  middle  one  is 
the  conveyor  chain,  and  the  upper  one  is  the  tall-corn  chain.  The 
middle  chain  passes  around  a  sprocket  wheel  cloae  to  the  point  of  the 
jaws,  and  extends  back  almost  to  the  binding  deck.  The  upper 
chain  begins  farther  ttark  and  extends  some  distance  over  the  binding 


deck.  This  chain  is  meant  to  carry  the  tops  of  tall  corn.  The  lower 
chain  is  of  about  the  same  length  as  the  upper  one,  begins  nearer  the 
[X^int  of  the  jaw,  and  does  not  extend  so  far  back.  These  chains  are 
siupplied  with  fingers,  which  take  hold  of  the  stalks  and  lift  them  to  a 
vertical  position  as  the  machine  advances.  The  jaws  have  such  a 
{>o»ition  rehttive  to  each  other  as  will  bring  the  fingera  of  the  opposite 
chains  almost  in  touch  with  each  other  at  or  near  the  cutting  blades. 
The  chains  receive  their  motion  from  the  main  driving  mechanism, 
and  are  driven  at  such  speed  as  will  bring  the  stalks  to  the  projwr 
position  for  cutting  without  sliakiug  them  too  severely. 

Cutter*.— The  cutting  arrangement  consists  of  aaeiTated  knife  which 
panaea  to  and  fro  across  two  stationary  blades,  one  of  these  being 
fitCacb^^  to  each  jaw.     This  serrated  knife  is   driven   by  a  pitman 
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attached  to  a  weighted  wheel  called  a  "fly  wheel."  The  added  weight 
givea  enough  stored  energy  to  aever  the  toughest  stalks  without  shock 
to  the  small  gear  wheels  (fig.  12), 

Attached  to  the  rear  of  the  dividers  and  extending  aro;uad  the  bind- 
ing deck  are  several  guide  springs  (fig.  Ill)  which  keep  the  tall  com 
from  bending  over  and  becoming  entangled  in  the  binding  gear. 

Binding  apparatofl.— Just  behind  the  knife  and  tbenoe  extending  back 
to  the  bundle  carrier  is  the  butt  shoe,  or  butt  carrier  (fig.  11).  This 
device  carries  the  weight  of 
the  stalks  after  they  are  cut. 
It  is  fastened  to  the  frame 
just  behind  the  knife,  bnt 
through  the  rest  ofits  length 
it  is  adjustable  vertically,  so 
that  the  binding  twine  may 
be  placed  at  the  proper 
place  on  both  tall  and  short 
com. 

An  the  stalks  are  cut  they 
are  carried  back  by  the  con- 
veyor chain,  with  their  butts 
resting  in  the  butt  carrier 
uutil  they  reach  the  binding 
deck,  where  they  are  pushed 
backward  by  the  p*ickers. 
which  have  such  a  motion 
as  will  carry  them  perpen- 
dicularly through  the  bind- 
ing deck  and  parallel  to  it 
while  conveying  the  stjilks 
to  the  knotter.  Their  ni>>- 
tion  is  more  rapid  than  tKac 
of  the  chains,  but  they  bav« 

Fro.  12.— rrame  of  coro  binder,  HhoxUiKmeclinDinu  lor     the     advautl^     of      vieltlinj; 

^■'SS'SS'SX'li"''"'"""'""''  "liKt'Iy  "tile  .  b.'i,Kll,  .- 
being  tied.  This  is  impor- 
tant, as  many  ears  would  otherwise  be  knocked  off  by  jamming  the 
stalks  behind  the  needle. 

The  needle  and  the  knotter  form  the  binding  attachments.  Tbt.'* 
are  in  nearly  all  cases  of  the  same  pattern  as  are  those  of  the  f^ntin 
binders  of  the  same  makes,  but  are  made  heavier  to  meet  the  require 
ments  of  the  work. 

The  packers  on  these  machines  (fig.  13)  must  have  such  a  motion  «.- 
to  travel  toward  the  back  of  the  machine  us  long  as  tbev  p»-oj.*^ 
above  the  liinding  deck,  their  travel  through  the  deck  being  fas*  ,u-. 
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of  short  duration.  There  is  one  machine  on  the  market  which  does 
not  use  packers  at  all,  but  has  instead  several  chains  with  collapsing 
Angers.  While  the  bundle  in  being  formed,  these  (ingers  assume  a 
poitition  perpendicular  to  their  chains,  being  held  so  by  the  guides 
over  which  they  travel.  As  soon,  however,  as  the  needle  moves,  these 
guides  no  longer  bear  against  the  fingers,  which  collapse  when  pres- 
sure is  brought  to  bear  against  them.  This  prevents  their  jamming 
the  incoming  corn  against  the  rih  of  the  needle  while  a  bundle  is  being 
tied  and  avoids  the  break- 
ing ol!  of  ears  that  would 
often  occur  otherwise. 

When  the  bundle  has 
been  bound  the  two  or 
three  discharge  arms  on 
the  binding  shaft  have 
reached  the  back  side  of 
the  bundle,  and  by  the 
continuous  motion  of  the 
shaft  the  arms  force  the 
bundle  off  the  deck  and 
dificharge  it,  after  which 
the  compressor  hook  re- 
turns automatically  to  its 
place  and  the  binding 
shaft  stops  until  another 
bundle  is  formed,  when 
the  operation  is  repeatedi 
Ki^rure  13 shows  the  bind- 
ing mechanism  and  the 
general  arrangement  of 
the  several  parts  referred 
to. 

Special  features. — The  Fio.  la—BInder  attachmem;  a.  Needle;  (*,  packen;  c.  knot- 
parts  that  are  adjustable  !*''=""■/*  ™mp™«»r  hook,  „.,rtl«h>rse  .rm.;/,  buM 
f  111  table  or  butt  shoe;  u,  Iwiiie  cam. 

by  lever  are  the  butt  shoe, 

the  dividers,  and  in  some  machines  the  binding  deck  and  knotter  and 
needle.  The  whole  frame  of  the  machine  may  be  raised  or  lowered  by 
means  of  the  two  worm-and-pinion  arrangements,  one  on  the  grain 
wheel  and  one  attached  to  the  main  drive  wheel. 

Jn  the  vertical  machine  the  binding  mechanism  has  a  vertical  posi- 
tion; in  the  horizontal  machine  it  sits  horizontally  on  the  frame, 
and  in  the  inclined  machine  it  is  inclined. 

In  the  horizontal  machine  it  is  necessary  to  extend  a  conveyor 
I'bain  farther  back  than  in  either  of  the  other  types,  so  as  to  bring 
the  tops  of  the  stalks  into  a  horizontal  position.  In  this  type,  too, 
the  bundle  carrier  extends  in  a  direction  parallel  to  the  length  of  the 
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machine.  This  arrangement  is  very  apt  to  give  trouble  from  the 
butts  of  stalks  becoming  lodged  in  stubble  or  soft  earth  and  spreading 
the  bundles  in  disorder  upon  the  ground.  This  might  be  avoided 
more  or  less  by  giving  the  bundle  a  sharp  toss,  thus  freeing  the  carrier 
before  any  part  of  it  touches  the  ground.  The  fingers  of  the  carrier  are 
sometimes  made  free  to  move  backward  and  forward  so  as  to  prevent 
the  drag  above  referred  to.  On  the  vertical  and  inclined  machines 
there  is  less  danger  of  trouble  from  this  source,  as  the  bundle  carriers 
extend  across  the  path  of  the  machine.  The  smooth  operation  of  the 
carriers  depends  greatly  on  the  skill  of  the  operator.  Too  many  bun- 
dles crowd  the  carrier  and  prevent  the  binding  attachment  from 
properly  freeing  itself,  causing  the  leaves  of  the  stalks  in  one  bundle 
to  become  wrapped  about  the  stalks  in  another. 

The  tall-corn  chains  may  be  removed  where  the  corn  is  short  or  of 
medium  height,  and  in  clean  fields  of  tall  corn  the  short-corn  chains 
are  unnecessary.  In  short  com  the  lower  chain  has  sometimes 
proven  inadequate  alone  to  properly  convey  the  stalks  to  the  binding 
deck.  By  the  addition  of  a  small  iron  rod  or  spring  (shown  at  a, 
fig.  11,  p.  13)  on  each  of  the  dividers  the  choking  of  the  binding 
gear  is  prevented  and  a  more  nearly  perfect  bundle  is  made.  A  short 
iron  bar  has  also  been  added  on  many  machines  to  serve  the  same 
purpose.  This  is  usually  placed  in  a  horizontal  position  between 
the  lower  and  middle  chains.  The  dividers  are  adjustable  vertically, 
allowing  them  to  pick  up  corn  that  is  lying  flat  upon  the  ground,  the 
lever  being  in  reach  of  the  driver; 

To  protect  the  mechanism  from  the  stalks  of  the  uncut  rows  a 
guide  rod  of  hickory  or  other  tough  wood  is  usually  attached  to  the 
dividers  and  extended  as  far  back  as  is  necessary.  It  may  be  raised 
or  lowered  independently'  of  the  dividers,  however,  so  as  to  give  pro- 
tection against  either  tall  or  short  corn.  This  bar  is  shown  at  the 
left  in  figure  14  and  the  tilting  lever  on  the  right. 

Badly  tangled  fields  make  the  progress  of  one  of  these  machines 
slow,  but  it  is  remarkable  with  what  precision  the  chain  conveyors 
right  the  stalks.  The  adjustment  is  accomplished  by  tilting  the 
machine  forward  or  backward  by  the  tilting  lever,  according  to 
whether  it  is  desired  to  lower  or  raise  the  points  of  the  dividers.  As 
the  weight  is  almost  evenly  distributed  on  either  side  of  the  main 
shaft  it  takes  but  a  very  little  power  to  bring  the  dividers  into  the 
desired  position. 

There  are  two  types  of  these  dividers — the  vertical  (see  fig.  10,  p.  11) 
and  the  inclined  (fig.  14).  For  the  vertical  it  is  claimed  that  little  jost- 
ling is  given  the  com,  decreasing  the  danger  of  knocking  off  ears,  while 
advocates  of  the  inclined  pattern  claim  to  accomplish  the  same  result 
by  allowing  the  stalks  to  recline  agtiinst  the  inner  jaw  and  be  carried 
backward  between  the  fingers  of  the  conveyor  chain  on  that  aide. 
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Owing  to  Uw  greet  varmtioB  io  heigtit  of  corn,  eren  in  the  amvae 
^Id,  the  binding  attachmenta  are  gireo  great  range  of  operation. 
In  some  machines  they  are  placed  an  high  as  S3  inche>e.  On  machines 
of  this  range  it  ia  customary  to  have  two  needleu,  each  covering  half 
of  the  variation  in  the  position  of  the  Icnotter.  With  snch  a  large 
range  as  this  it  is  possible  to  tie  the  bundles  sufficiently  low  without 
raising  the  stalks  any  great  dietance,  thereby  reducing  the  work 
required  of  the  machine.  In  most  machines  the  motion  is  taken 
from  the  inside;  in  some,  however,  it  is  taken  from  the  outside  hub  of 
the  main  driver.  (See  fig.  12,  p.  14.)  The  arrangements  for  reducing 
friction  and  excluding  dusfc  from  the  bearings  receive  careful  atten- 


Fto.  11.— IiicUued  rorn  binder,  sbowlnc  lOOBm  ienr  ukI  snide  nxL 

tion,  as  may  be  noted  from  the  numerous  roller  bearings  and  brass 
bearing  boxes.  Gears  are  also  protected  wherever  possibre,  to  pre- 
vent wear  from  dirt  and  grit.  ■  Where  gears  are  not  properly  protected 
*nd  oiled,  there  is  apt  to  be  a  great  loss  of  power,  to  say  nothing  of 
the  wear.  When  they  receive  careful  attention,  however,  the  power 
required  to  move  them  is  reduced  considerably  below  that  required 
for  chain  and  sprocket.  The  driving  power  is  inciea^ed  by  means  of 
lugs  cast  or  riveted  on  the  rim  of  the  main  drive  (fig.  14).  They  are 
made  of  various  shapes,  the  object  of  all  being  to  sink  into  the  earth 
in  such  a  way  as  to  prevent  slipping.  Tubing,  angle  iron,  and  bar 
iron  are  used  almost  exclusively  in  the  construction  of  the  frames. 
These  give  strength  and  lightness,  features  which  are  most  essential 
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to  a  perfect  machine.  The  attendant,  from  his  seat  on  the  machine, 
has  perfect  control  over  all  parts.  The  levers  at  his  side  operate  all 
adjustments,  and  the  position  of  the  bundle  carrier  is  controlled  by  a 
foot-lever  attachment. 

These  machines  weigh,  complete,  from  1,400  to  1,800  pounds.     Gen- 
erally speaking,  those  weighing  in  the  neighborhood  of  1,500  pounds 
have  been  most  successful,  this  weight  seeming  to  give  the  proper 
relation  between  driving  power  and  durability. 
The  corn  binder  is  used  to  greatest  advantage  in  fields  where  the 

corn  is  check-rowed,  as  it  is 
possible  to  cut  around  a 
block,  keeping  the  machine 
constantly  in  operation. 

The  oom-stubble  cutter. — 
When  the  corn  is  cut  high 
with    a    corn    binder,    the 
farmer  experiences  consid- 
erable difficulty  in  getting 
rid  of  the  corn  stubble.     In 
order    to    obtain     a    clear 
field  and  to  have  the  corn- 
stalks    cut    close    to     the 
ground,  an  attachment  has 
been  invented  as  shown  iu 
figure  15.     This  knife  is  at- 
tached to  the  under  side  of 
the  machine  and  floats   on 
the    ground,     cutting     the 
stalks  even   with  the    sur- 
face.    The  cutter   (D)    has 
a     drawing,     slanting     cut 
against     spring     resistance 
(E),    making   a   clean    cut. 
When    this    attachment    i^ 
used,  the  binder  is  usuallv 
set    to    cut    higher.      The 
stubs,  if  cut  when    sappy, 
will  decay  quickl}^  and  are  left  on  the  ground  to  form  humus  in  tho 
soil;  and  the  ground  maj'-  be  prepared  for  the  next  crop  with  great^^r 

thoroughness. 

Draft. 

The  average  draft  of  corn  binders  is  about  the  same  as  that  of  a 
6-foot  grain  binder.  The  corn  binder  should  therefore  be  propelled 
by  three  horses,  the  same  as  are  required  for  grain  binders.  Draft 
tests  of  the  corn  binder,  with  a  stubble-cutter  attachment,  shows  the 
lollowing  results: 

806 


Pio.  16.— Corn-stubble  cutter,  attached  to  corn  harvester. 
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Draft  of  com  hinder  wUh  and  without  stubble  cutter. 

Pounds. 

Draft  with  Btabble  cutter 437 

Draft  without  Bfcabblo  cutter 420 

/  

Draft  of  stubble  cutter 17 

Coat  axid  efficiency. 

The  average  results,  taken  from  the  several  hundred  replies  received 
to  a  letter  of  inquiry,  indicate  that  for  all  conditions  of  corn  the  aver- 
age number  of  acres  of  com  cut  per  day  with  a  corn  binder  using  three 
horses  was  7.73  acres.  The  average  number  of  acres  which  one  man 
can  shock  per  day  after  a  corn  binder  was  3.31  acres.  The  average 
number  of  pounds  of  twine  used  per  acre  of  corn  cut  was  2.44.  The 
average  life  in  years  of  corn  binders  was  8.17,  and  in  acres  of  corn  cut 
6*)8. 77.  The  average  first  cost  of  corn  binders  was  $125.  The  average 
cost  of  machine  per  acre  cut,  which  includes  price  of  machine,  repairs, 
and  interest  on  the  investment,  was  29  cents  per  acre;  the  cost  of  driver 
and  team  per  acre  cut  46  cents,  or  $3.55  per  day;  the  cost  of  twine  30.5 
cents  per  acre.  The  cost  of  shocking  the  corn  after  a  corn  binder  is 
44.8  cents  per  acre.  This  gives  the  total  cost  per  acre  of  harvesting 
corn  with  a  com  binder,  $1.50. 

The  cost  of  cutting  corn  with  the  corn  binder  is  therefore  the  same 
as  the  cxwt  for  cutting  corn  by  hand,  and  82  cents  per  acre  higher  than 
the  cost  of  cutting  with  a  sled  harvester.  This  extra  cost  of  cutting 
with  the  corn  binder  over  the  cost  of  cutting  with  the  sled  harvester 
raav  be  attributed  to  the  cost  of  the  twine  and  the  interest  on  the 
investment  in  the  higher  first  cost  of  the  machine. 

One  disadvantage  in  the  use  of  the  com  binder  is  that  it  knocks  off 
more  or  less  ears  of  corn,  which  either  have  to  be  picked  up  by  hand, 
at  a  cost  of  about  10  cents  per  acre,  or  left  to  waste  or  to  be  found  by 
the  cattle  after  the  field  is  cleared. 

Farmers  sometimes  hire  their  com  cut  at  a  rate  of  75  cents  to  $1  per 
acre  for  the  use  of  the  machine,  the  driver,  and  the  team.  The  aver- 
age cost  of  cutting  given  above  was  29  cents  per  acre  for  the  use  of 
the  machine  and  46  cents  per  acre  for  the  driver  and  team,  or  75  cents 
per  acre.  The  charge  for  hiring  the  work  done  is  onlj'  slightly  above 
this. 

THE  COBJT  SHOCKER. 

Although  the  earlier  efforts  were  centered  upon  the  construction  of 
the  corn  shocker,  the  perfection  of  this  machine  was  delayed  until 
after  the  introduction  of  the  corn  binder.  In  the  first  machines  the 
inventor  attempted  to  engage  the  stalks  by  extending  rods  or  springs 
in  advance  of  the  cutting  knives,  but  this  did  not  prove  as  successful 
a8  did  the  dividers  of  the  corn  binder.  With  these  the  corn  could 
readily  be  brought  to  an  erect  position  and  thus  made  into  a  perfect 
shock. 
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Deacriptioii. 
The  present  com  shocker  was  invented  in  1888,  and  a  machine  wa^ 
constructed  that  year  by  A,  N.  Hadley.  It  was  built  with  a  frame 
mounted  on  two  wheels,  the  same  as  the  corn  binder,  and''con8isted  of 
a  corn-gathering  device — revolving  reels  on  vertical  standards — the 
upper  bearings  of  which  were  arranged  for  adjustment  laterally  and 
fore  and  aft.  It  had  as  a  cutting  device  two  circular  rotating  cutters, 
operating  against  each  other  and  cutting  the  com  as  the  machine 
advanced  toward  it.  Behind  the  cutting  device  was  a  circular  rotating 
table,  6  feet  in  diameter,  upon  which  the  corn  was  collected  vertically 

to  form  a  shock.  On 
this  table  were  several 
radial  ribs,  which 
aided  in  revolving  the 
standing  com.  Id  the 
center  of  this  tablo 
was  a  rotating  shock- 
forming  standard, 
having  radial  arm» 
around  which  the  corn 
was  collected.  A  ro- 
volving  crane  wa-" 
mounted  on  the  frame 
and  a  rope  and  pulley 
attached  above  the 
shock,  by  which  it 
could  be  lifted  from 
the  platform  and  de- 
posit«d  on  the  ground. 
In  18d3  a  shockt-r 
was  constructed  by 
J.  M.  Shively,  similar 
in  piinciple  but  some- 
what departing  in  it.- 
construction  from  llu- 

F:<..10.-Con.hQrv.»,erena»h«k«r.  Hadlcj      shocker       il. 

that  the  cutting  apparatus  and  the  dividers  were  like  those  of  the  com 
harvetster,  and  the  retaining  wall  surrounding  the  shock-forming  talile 
was  somewhat  higher  than  that  on  the  Hadley  shocker. 

The  present  form  of  shocker  (fig.  16)  consists  essentially  of  tbf 
di\'ider.s  already  described  in  connection  with  the  corn  binder,  a  revolv- 
ing table  for  aj^^embling  the  shock,  and  a  crane  for  removing  it.  Tho 
knives  and  fly-wheel  attachment  for  cutting  the  stalks,  and  tb^ 
arrangements  for  raising  or  lowering  the  dividers,  and  the  frame  nrv 
similar  to  those  used  on  the  corn  binder.     The  table  revolver  in  tbe^ 
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direction  indicated  by  the  arrow,  and  receives  its  motion  from  a  bevel 
gear  driven  from  the  main  drive  and  meshing  into  a  rack  on  the  outer 
edge  of  the  table.  As  the  machine  advances  the  stalks  are  carried 
through  the  opening  in  the  guard  band.  They  are  then  caught  by  the 
npiral  plates  and  the  arms  and  forced  around  the  central  post.  The 
arms  also  revolve,  receiving  their  motion  through  the  central  pin  from 
a  gear  located  just  beneath  the  table.  Their  motion  is  somewhat 
slower  than  that  of  the  table.  The  guard  or  tension  springs  keep  the 
stalks  firmly  compressed  about  the  central  post.  Sometimes  the  twine 
is  tied  to  one  of  the  arms  and  allowed  to  assist  in  bringing  the  stalks 
toward  the  center  by  being  wound  about  them  as  the  arms  revolve. 
This  practice  adds  to  the  expense  of  operating  the  machine  and  does 
not  materially  improve  the  character  of  the  work.  At  the  outer  edge 
are  posts  which  support  the  tension  springs. 

When  the  shock  is  fully  assembled  on  the  table  it  must  be  tied  by 
hand.  The  shock  may  then  be  raised  from  the  table  by  turning  the 
cranky  and  winding  the  rope  about  a  spool.  The  shock  must  be  lifted 
high  enough  to  clear  the  retaining  wall.  The  tension  springs  are 
swung  aside  and  the  crank  acting  on  a  sector  gear  swings  the  shock 
free  from  the  machine^ 

The  arms  (fig.  16),  which  are  held  in  a  horizontal  position  by  the 
weight  of  the  shock,  are  released  the  instant  the  rope  is  given  slack. 
This  release  of  the  arms  is  brought  about  by  a  unique  arrangement  of 
a  cam  and  pawls.  When  the  rope  is  tight  owing  to  the  weight  of  the 
shock,  the  pawls  are  held  in  the  grooves  of  the  cam  because  the  weight 
is  carried  from  the  pulley.  When  the  rope  is  given  slack  the  pawls 
are  no  longer  kept  from  slipping  out  of  the  grooves  in  the  cam,  the 
sliock  moves  through  a  small  arc  of  a  circle  and  drops  to  the  ground, 
and  the  central  supporting  post  is  then  raised  to  its  position  on  the 
machine.  The  whole  operation  of  forming,  tying,  and  setting  a  shock 
run  be  done  in  five  minutes.  The  shocks  are  somewhat  smaller  than 
those  ordinarily  made  where  corn  is  cut  by  hand  or  with  a  binder, 
averaging  about  100  hills  per  shock,  but  the  smaller  size  is  necessar}' 
and  joakes  it  possible  to  reduce  the  weight  of  the  machine.  The 
.smaller  shocks  also  tend  to  cure  more  rapidly.  The  adjustment  of 
the  frame  admits  of  the  low  cutting  of  the  stalks.  This  results  in 
a  greater  weight  of  fodder  per  acre  and  leaves  a  short  stubble  that 
is  easily  turned  under  at  the  spring  plowing. 

Cost  and  efficiency. 

Corn  shockers  cost  about  as  much  as  com  binders  and  weigh  approx- 
imately the  »<ame.  The  shocker  has  the  advantage  of  requiring  the 
work  of  but  one  man,  whereas  the  binder  requires,  besides  the  driver, 
two  or  three  men  to  follow  and  shock  the  corn. 
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The  replies  to  inquiries  indicate  tiiat  the  average  number  of  acres 
of  corn  which  can  be  cut  per  day  with  a  corn  shocker,  three  horses, 
and  one  man,  is  about  4.7  acres.  The  wear  and  tear  is  less  than  on  a 
corn  binder,  and  the  life  of  the  machine  ought  to  be  greater.  Assum- 
ing that  the  allowance  for  first  cost,  life  of  machine,  and  interest  on 
investment  is  the  same  as  that  for  the  com  binder — i.  e.,  29  cents  per 
acre;  allowing  $3.55  per  day  for  driver  and  team,  or  75  cents  per 
acre;  and  estimating  that  the  twine  required  per  acre  cut  with  the 
shocker  will  not  cost  over  2  cents,  we  have  a  total  cost  of  harvesting 
corn  with  a  corn  shocker  of  $1.06  per  acre,  as  compared  with  $1.18 
per  acre  for  harvesting  with  a  sled  hai-vester,  and  $1.50  per  acre 
with  com  binders  or  by  hand. 

The  shock  made  by  the  corn  shocker  is  not  so  easily  loaded  on  a 
wagon  as  is  that  made  by  a  corn  binder,  as  the  individual  bundles 
may  be  loaded  with  a  pitchfork,  whereas  the  whole  shock  made  with  a 
shocker  can  best  be  loaded  at  once,  and  this  requires  some  form  of 
loading  device  or  horsepower  derrick. 

The  corn  binder  is  well  adapted  for  cutting  corn  for  the  silo<»  as  the 
bundles  are  bound  into  convenient  size  for  handling,  but  this  saving 
of  labor  is  accomplished  at  the  cost  of  twine.  A  com  shocker 
arranged  to  load  the  shocks  on  a  wagon  would  no -doubt  prove  the 
cheapest  method  of  harvesting  corn  for  the  silo. 

The  general  verdict  of  farmers  who  have  used  both  the  corn  binder 
and  the  shocker  is  that  the  shocker  is  the  preferable  machine  for 
harvesting  corn. 

A  COBN-SHOOX  liOADBB. 

A  loading  device  for  handling  the  shocks  adds  greatly  to  the  valut* 
of  the  shocker,  for  with  it  the  corn  can  be  more  cheaply  handled  than 
by  the  present  method.s.  One  of  the  first  devices  of  this  kind  con 
sisted  of  a  long  pole  or  pipe  supported  on  a  fulcrum  at  the  rear  end 
of  the  wagon  in  such  a  way  as  to  give  considerable  leverage.  Th«» 
idea  was  much  like  that  of  the  old  well  sweep  with  the  semirotarv 
motion  added. 

An  improved  loading  device  which  can  be  carried  along  with  the 
wagon  or  left  in  the  field  and  driven  about  independently,  is  moiint*-^! 
on  four  wheels,  and  consist::^  of  an  adjustable  vertical  mast  on  which  i- 
a  horizontal  steel  cross  arm.  On  this  is  mounted  a  traveling  bloc^^ 
fitted  with  pulleys  through  which  a  rope  passes.  To  the  end  of  thi* 
rope  is  hitched  a  horse  which  lifts  the  load.  For  loading  corn  »ho<'k- 
a  grapple  fork  is  iLsed,  which  is  slipped  under  the  shook.  Tlv 
grapple  arms  are  closed  and  with  the  pull  of  the  horse  the  shock  i- 
lifted  up  on  the  wagon  and  laid  on  its  side  or  stood  on  end^  tb- 
grapple  arms  being  released  by  simply  turning  the  handle  of  the  fori 
This  machine  was  originally  designed  to  load  com  shocks^  and    ' 
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euilj  baodles  two  shocks  per  minute,  and  will  bear  a  streBB  of  2,000 
pounds.  It  can  also  be  appHed  to  many  other  uses,  such  as  loading 
bay,  manure,  small  grain,  dirt,  lumber,  telephone  poles,  and  other 
heavy  objeets. 

CORK  PICKBK8. 

In  the   so-called  "com   belt,"  where  corn  is  the   principal   crop 
raised,  it  has  not  been  possible  so  far  to  utilize  all  of  the  cornstalks. 
The  crop  is  raised  for  the  ears,  which  ai'e  picked  by  hand  at  maturity. 
To  relieve  fanners  of  this  somewhat  tedious  work,  for  which  it  is  often 
difficult  to  get  sufficient  labor,  inventors  have 
l)een  busy  for  over  fifty  years  trying  to  build 
iind  perfect  a  mai-^hine  to  pick  the  com  from 
tbe  stalks. 

DBSCBIFTION. 

A  picking  machine  was  invented  by  Qnincy 

ill  1S50,  and  another  by  William  Watson,  of 

Chicago,  shortly  after.     Practically  all  of  the 

earlier  com  pickers  consisted  of  rollers  in- 
clining up  in  such  a  way  that  the  front  end 

of  the  rollers  would  pass  below  the  lowermost 

ears  and  rake  the  stalk  from  the  bottom  to 

the  top.     A  great  many  devices  were  em- 
ployed for  removing  the  ears,  such  as  cutters, 

pnthering  prongs,  rota  ting-toothed  cylinders, 

roller  and  breaker  devices,  parallel  vibrating 

bars,  etc.     The  early  machines  were  designed 

to  be  pushed  from  the  rear  and  were  provided 

with  some  form  of  dividers  to  guide  the  com 

tf>  the  snapping  devices,  as  shown  in  figure 

17.     The  snapping-roller  type  of  corn  picker 

received  serious  attention  from  manufacturers 

nbout  1874,  when  the  first  machine  of  this  type 

was  invented,  but  it  was  ten  years  later  that 

it  was  patented.     The  rollers  were  placed  in 

the  inclined  position  for  the  stalks  of  com  to 

pa»>!4  between  them.     The  end  portions  of  the 

rollers  where  the  stalks  entered  were  provided        ^"^  "— *  orn-pickiw 

with  bars  designed  to  aid  in  snapping  off  the 

t>ars  as  the  stalks  passed  down  between  the  rollers  during  the  advance 

of  the  machine.     For  the  remainder  of  their  length  the  rollers  were 

so  constructed  as  to  tear  the  busks  from  the  ears  and  continuously 

feed  the  ears  along,  to  be  finally  discharged,  husked,  onto  a  conveyor, 

and  delivered  into  suitable  receptacles.     This  particnlnr  machine  was 
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thought  to  promise  success,  but  when  the  com  binders  began  to  be 
developed  and  came  into  use  the  interest  in  corn  pickers  alMited,  as  it 
was  thought  that  with  a  successful  corn  binder  there  would  be  no 
need  of  corn  pickers.  However,  the  use  of  the  corn  binder  and  the 
shocker,  while  quite  extensive,  does  not  solve  the  corn-harvesting 
problem  in  the  purely  corn-raising  regions,  where  a  large  share  of 
the  corn  is  still  picked  by  hand  from  the  stalks  as  they  stand  in  the 
field. 

About  1902  the  attention  of  manufacturers  was  again  turned  to  corn 
pickers,  and  several  machines  are  now  being  introduced  for  picking 
corn.  The  corn  picker  as  now  constructed  resembles  the  corn  binde^r 
in  the  construction  of  the  main  frame,  drive  wheels,  and  dividers.  It 
passes  along  the  row  of  corn,  which  is  straddled  by  the  dividers,  and 
the  stalks,  after  being  righted  by  the  points,  chains,  and  other  devii*es, 
pass  between  a  pair  of  inclined,  corrugated  rollers  that  snap  or  strip 
off  the  ears.  The  rollers  are  so  placed  that  the  ears  fall  naturally  into 
a  trough  that  extends  along  beside  them.  In  order  to  provide  snajK 
ping  rollers  to  remove  the  ears  and  force  them  to  fall  always  to  the 
same  side,  yet  permit  free  entrance  of  the  upright  stalks  at  the  receiv- 
ing end  without  the  necessity  of  auxiliary  means  to  bend  the  stalk.*^ 
laterally,  James  E.  Goodhue  arranged  the  snapping  rollers  in  slightly 
skewed  relation,  by  which  the  upright  stalk  may  be  gradually  force<l 
to  one  side  as  the  picking  rolls  pass  along,  and  the  ears  are  broken 
off  and  directed  to  one  side.  The  ears  are  carried  back  by  a  traveling 
conveyor  and  either  delivered  to  a  set  of  husking  rolls  or  else,  without 
being  husked,  carried  by  an  elevator  and  delivered  into  a  wagon 
which  is  driven  alongside  the  machine. 

Another  form  of  modern  practical  corn  picker  has  the  guide  chaiD> 
with  the  usual  prongs  for  straightening  up  the  stalks.  The  chains 
form  a  stalk  passage  extending  rearward  through  the  machine.  A 
rapidly  moving  chain  provided  with  fingers  is  located  at  one  side  and 
between  the  guide  chains  in  such  a  position  that,  as  the  machine  pa&^t-^ 
over  the  row,  the  fingers  engage  the  ears  on  the  stalks  and  snap  them 
off.  By  means  of  a  deflector  the  ears  are  directed  to  a  receptai'l*- 
from  which  they  are  carried  to  the  husking  rollers  and  thence  to  tho 
wagon.  The  tops  of  the  cornstalks  are  cut  off,  and  by  means  of  a 
conveyor  this  and  other  trash  is  carried  to  the  rear  and  dropped  i»ti 
the  ground. 

OBJECTIONS  AND  ADVANTAGES. 

The  corn  picker  is  intended  to  remove  the  ears  from  the  stalk^. 
which  are  left  in  the  field.  Most  of  the  machines  are  built  on  tL^ 
assumption  that  the  stalks  are  valueless,  and  therefore  they  are  pn^^ 
tically  destroyed.    It  has  not  been  possible  to  construct  a  pick*  -^ 
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that  will  not  to  some  extent  break  down  or  tear  down  the  stalks. 
This  is  somewhat  objectionable  because,  where  the  corn  is  picked  by 
band,  the  dried  com  leaves  and  stalks  serve  as  roughage  for  cattle 
during  the  fall  and  winter.  The  machine  has,  however,  this  advan- 
tage, that  the  field  can  be  picked  quicker  and  the  cattle  turned  in 
earlier  to  make  use  of  the  roughage  before  the  snow  falls. 

Another  objectionable  feature  of  the  corn  picker  as  compared  with 
the  hand  method  of  picking  corn  is  that  it  shells  considerable  corn; 
and,  if  the  corn  is  lodged  and  tangled,  more  or  less  ears  are  missed  by 
the  machine.  The  corn  picker  with  the  husker  attachment  requires 
considerable  motive  power,  at  least  four  horses  being  required  to  pull 
it.  For  this  reason  some  manufacturers  have  dispensed  with  the 
husking  attachment  and  depend  upon  the  snapping  rollers  for 
removing  most  of  the  husks.  Machines  of  this  kind  will  remove  from 
25  to  75  per  cent  of  the  husks,  depending  upon  the  stage  of  maturity 
of  the  corn,  the  brittleness  of  the  stalks,  and  the  effects  of  freezing 
and  damp  weather.  Where  machines  without  the  husker  attachment 
are  used  a  stationary  husker  may  be  provided  at  the  crib,  in  which 
the  com  is  husked  and  elevated  into  the  corncrib. 

There  is  a  variance  of  opinion  among  the  farmers  as  to  the  advisa- 
bility of  husking  the  ears  clean.  In  the  South  the  common  practice 
is  to  leave  the  husks  on  the  ears,  and  it  is  claimed  that  this  practice 
tends  to  prevent  injury  by  insects.  In  the  North  it  is  the  common 
practice  to  husk  the  ears  clean  before  they  are  cribbed.  The  objec- 
tions offered,  in  reply  to  inquiries,  to  using  a  corn  picker  which  leaves 
the  busks  on  the  ears  are  that  more  crib  room  is  required  for  the  ears; 
that  they  will  serve  to  attract  and  harbor  rat^  and  mice;  that  the  ears 
will  not  dry  out,  but  will  be  liable  to  mold;  that  the  husks  interfere 
with  the  shelling;  that,  while  for  feeding  cattle  and  hogs  the  husks 
will  be  advantageous,  as  they  will  serve  as  a  roughage,  horses  will  toss 
the  eai*s  in  trying  to  remove  the  husks,  and  thus  lose  ear  and  all.  For 
selling  purposes  the  corn  needs  to  be  husked  clean  in  order  to  com- 
mand the  best  market  price. 

COST  AND  EFFIOIENCT. 

The  com  picker  should  last  about  as  long  as  the  corn  binder,  or  8.17 
yeart^,  and  pick  about  the  same  number  of  acres  per  day  as  can  be 
harvested  with  a  corn  binder,  or  7.73  acres.  The  first  cost  of  the 
machine  is,  however,  practically  twice  that  of  the  corn  binder,  or,  on 
an  average,  $250.  This  makes  the  cost  of  machine,  interest  on  the 
investment,  and  repairs  equal  to  58  cents  per  acre.  The  cost  of  driver 
and  team  is  $3.55  per  day,  or  46  cents  per  acre.  There  is  required 
two  wagons  with  teams  to  remove  the  corn  from  the  machine  and 
deliver  it  into  the  crib,  which,  at  $3  per  day  for  each,  costs  $0.77  per 
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acre,  or  a  total  cost  of  $1.81  per  acre  for  picking  corn  with  a  corn 
picker. 

From  300  replies  received  to  questions  sent  to  numerous  farmers 
in  different  parts  of  the  country  it  was  learned  that  the  averap^e 
yield  of  corn  was  44  bushels  per  acre;  that  the  average  cost  per 
bushel  for  picking  com  by  hand  was  3^  cents,  and  that  the  average 
man  picked  69  bushels  of  corn  per  day.  This  yield  is  considerably 
above  the  average  given  in  the  crop  reports  of  the  United  States 
Department  of  Agriculture,  but  it  represents  the  yield  of  corn  in 
States  where  pickers  are  used.  Considering,  now,  that  the  number  of 
acres  which  the  corn  picker  can  cover  per  day  is  7.73,  this  would,  for 
the  average  yield,  bo  341  bushels  of  corn  per  day.  It  would  require 
the  time  of  3.8  men  to  do  the  same  work  in  the  same  time  by  hand  a> 
is  done  with  the  machine,  at  a  cost  of  $11.93  for  labor,  but  in  addition 
to  the  wages  of  the  men  there  is  need  of  a  team  and  wagon  for  everv 
two  men  who  pick  corn  by  hand  to  haul  the  corn  to  the  crib.  Th<h^e 
teams  are  worth  at  the  very  least  $1  each  per  day,  or  three  teams  for 
the  7.73  acres  would  cost  $3.  The  total  cost  for  picking  the  same 
number  of  acres  of  corn  by  hand  as  can  be  picked  with  a  com  picker, 
per  day,  would  be  $14.93,  or  $1.93  per  acre,  as  compared  with  $!.>! 
per  acre  for  machine  picking.  While  the  saving  effected  with  the 
corn  picker  is  not  large,  the  use  of  a  machine  makes  the  farmer  more 
independent  of  the  labor  market,  as  the  work  may  be  done  without 
hiring  extra  men  at  a  time  when  they  are  hard  to  secure.  But  the 
advantage  of  hand  over  machine  picking  in  the  removal  of  the  husks 
should  not  be  overlooked. 

The  corn  picker  is  still  an  experimental  machine,  and  not  until  it 
has  been  perfected  should  the  farmer  purchase  it. 

HTTSKEBS  AlBTD  SHREDDERS. 
SIMPUS  HUSKIKG  DSVI0E8. 

One  of  the  earliest  devices  used  for  husking  corn  was  the  huskinL' 
peg.     Several  patterns  of  this  are  in  common  use.     There  are  aU 
other  aids  to  corn  husking  made  in  the  form  of  gloves,  with  projectin»: 
points  or  pegs.     Equipped  with  such  a  glove  the  man  husks  the  ear^ 
by  tearing  off  the  husks  and  snapping  the  stems. 

EARLIER  XEOHANIOAL  HU8KBR8. 

The  first  patent  on  a  corn  busker  was  issued  in  1837.  The  miK^hiiit 
comprises  essentially  a  pair  of  roughened  parallel  rollers  designed  t* 
tear  off  the  husks. 

In  1866  a  New  York  concern  began  the  manufacture  of  a  hu>k»  • 
having  a  single  snapping  roll  made  of  hardwood.     Another  roller  -«  ' 
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irith  stiff  knivea  located  just  behind  the  hardwood  roller  cut  the  stalk 
into  short  lengths.  The  ears  of  corn,  as  they  were  broken  off  by  the 
snapping  roll,  fell  down  upon  the  husking  i-olls.  These  were  about  2 
ioehes  in  diameter  and  rotated  toward  each  other.  A  small  revolvinfr 
shaft  set  with  spikes  and  located  directly  above  the  line  of  contact  of 
the  husking  rolls  caused  the  ears  to  reyolve  so  as  to  present  all  of  the 
busks  to  the  action  of  the  husking  machine. 

Another  form  of  busker  consisted  of  a  snapping  roll  much  the  same 
ati  that  described  above  and  several  husking  rolls  whose  effectiveness 
depended  upon  the  action  of  rubber  aprons.  These  passed  over  each 
roller  like  belts  over  a  pulley  and  tended  to  draw  the  husks  in  with 
them.  Later,  about  1880,  Phillips  and  Jones  added  to  this  idea  by 
putting  on  a  pair  of  snapping  rolls.  These  were  the  first  really 
HUccessful  buskers. 

COKBINBD  HVSKSBS  AND  SHBESDEBS. 

Thus  far  no  machine  had  been  produced  designed  to  perform  more 
than  one  operation  on  the  stalks,  except  some  of  the  unsuccessful  and 
later  experimental  harvester  types  designed  to  pick  and  husk  the 


ears,  as  previously  described.  Between  1880  and  ISW  a  great  deal  of 
attention  was  given  to  thrashing  corn.  This  pi-actice  so  battered  the 
i^talk  as  to  make  every  part  of  it  available  as  a  cattle  food,  putting  it 
in  more  palatable  form  than  the  ordinary  fodder  cutters  then  in  use. 
The  repeated  shortages  and  failures  of  the  hay  crop  during  the  decade 
1 8SO-18W),  together  with  the  results  of  attempts  at  tlirasbing  corn,  led 
to  the  invention  of  the  combined  busker  and  shredder,  which  takes 
the  stalks  with  the  ears  on  them,  removes  the  ears,  husks  them,  and 
prepares  the  stalks  for  feeding.  A  combined  busker  and  shredder 
patented  by  J.  F.  Hurd,  of  Minnesota,  in  18i)0,  application  liaving 
)>eeii  filed  in  1887,  is  one  of  the  earliest  of  the  shredder  type. 


There  are  at  this  time  many  different  makeii  of  this  machine  in  tiie 
market.  They  are  ot  various  desigrns  and  are  frequently  made  so  as 
to  he  fitted  with  exchangeable  cutter  and  shredder  heads.  The 
]?eneral  constructioa  of  all  machines  of  this  class  is  very  much  the 
same,  bovreTer.  Some  are  rather  complicated  in  their  constroction. 
while  others  are  very  elementary.  By  referring  to  figwe  18  the 
construction  will  be  easily  understood. 

The  stalks  are  first  fed  to  the  snappiof^  rolls,  where  the  ears  are 
broken  from  them.  The  stalks  are  driven  forward  by  the  snapping 
rolls  until  they  meet  the  shredder  head,  where  they  are  cat  to  ehreiis 
by  knives  of  special  forms  shown  in  fi^re  19.  The  shredded  part^ 
of  the  stalk  fall  npon  a  vibrating  carrier  whose  motion  is  comple- 


mented by  the  action  of  arms.  The  shieds  fall  from  this  cmnier  into 
the  blast  from  the  fodder  blower,  which  carrier  them  up  throu^  the 
stacker. 

The  ears  which  are  broken  from  the  stalks  by  the  sn^ipin^  roll- 
drop  upon  the  husking  rolls,  where  the  husks  are  torn  from  then;. 
The  husked  eai-s  gradually  descend  al(mg  die  inclified  busking  rolL" 
until  they  finally  fall  upon  an  elevator  which  carries  them  to  th«  bis 
or  other  place  provided  for  them. 

The  hu!sks  fall  upon  a  conveyor  chain  which  drags  them  back  to  Of 
fodder  blower,  where  they  join  the  shreds  from  the  stalk.  Tbe  iotrx  < 
grain  falls  from  the  vibrating  carrier  and  husk  c»nveyor  upon  a  scr>e«i*> 
As  it  fitlU  it  is  met  by  a  mild  bla^t,  which  removes  the  dust  from  ;<- 


Thi;)  grain  b  then  collected  in  a  trough  or  chute  and  is  driven  by 
means  of  a  screw  conveyor  to  one  side  of  the  machine. 

This  machine  combines  in  its  construction  many  elements  used  in 
esrliev  machines,  both  buskers  and  fodder  cutters.  The  snapping 
roltaand  huakingpegs  are  both  ideiifi 
found  in  machines  described  in  pre- 
ceding paragraphs,  while  the  shred- 
der beads  are  not  greatly  different 
from  those  of  the  fodder  cutters  of 
earlier  design.  The  blower  and 
cleaning  and  carrying  devices  are 
very  much  like  those  of  the  thrasher. 
Self-feeding  and  safety  devices  are 
now  largely  used  as  a  protection 
against  the  danger  of  having  one's 
hand  or  arm  caught  in  the  mechan- 
ism (fig.  20).  Where  the  self-feeder 
is  used,  a  revolving  band  cutter  is 
commonly  placed  a  little  ahead  of 
the  snapping  rolls. 

The  superior  convenience  of  hav- 
ing the  stalks  bound  into  bundles  is 

.         -1.1  ,1  1  .  Fio.  M.— Sftfelv  iloyfce  (or  ithreddeni. 

mo»t  evident  where  these  machmes 

are  used.  In  bundles  the  stalks  keep  straight  and  thus  avoid  tlie 
delay  caused  by  having  them  come  to  the  machine  in  a  disordered 
condition.     There  is  also  less  danger  of  choking  the  machine, 

EC0N0K7  OF  COKN-EARTEBTIHO  kachinzrt. 

HAHVEBTIKO  WITH  THE  BimiEB. 

We  have  found  that  the  average  life  of  the  corn  binder  is  8.17  years 
and  the  cost  $125.  If  a  man  has  only  20  acres  of  corn  to  cut  per  year 
the  cost  for  the  use  of  the  binder  for  each  year  would  be  415.30.  To 
till.'*  should  l>e  added  $7.20  for  interest,  making  the  total  annual  cutit 
of  the  machine  $22.60.  Other  expenses  for  cutting  the  20  acres  of 
tMjrn,  according  to  the  previous  averages  derived,  would  be  $9.20  for 
team  and  driver,  $6.10  for  twine,  and  $8.96  for  shockers;  or  a  total 
i.o8t  for  cutting  20  acres  of  corn  with  a  corn  binder  of  $i6. 76,  or  ^±  3i 
per  acre.  Wc  have  seen  that  the  work  may  be  done  by  hand  for  $1,50 
per  acre  and  that  by  hiring  a  neighbor's  team  and  binder  at  75  cents 
per  acre  the  work  may  also  be  done  for  $1.50  per  acre.  .  We  may 
iben  conclude  that  a  farmer  who  has  only  20  acres  of  corn  to  cut  per 
year,  and  does  not  intend  to  cut  any  for  his  neighbors,  would  lose 
money  by  purchasing  a  com  binder. 
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If  a  fanner  has  30  acres  of  corn  to  cut  per  year  the  annoal  cost  of 
the  machine,  including  interest,  would  be  75  cents  per  acre.  It  will 
require  a  cut  of  at  least  80  acres  per  year  before  the  fanner  can  prop- 
erly estimate  the  cost  per  acre  for  the  use  of  the  machine  to  be  :^^ 
cents,  as  already  given.  It  may,  therefore,  be  concluded  as  a  general 
proposition  that  unless  this  number  of  acres  is  available  for  cutting 
each  year  the  investment  in  a  corn  binder  is  not  profitable. 

These  estimates  may  not  be  exactly  fair,  because  if  the  corn  binder 
cuts  but  20  acres  per  year  the  life  of  the  machine  with  proper  care 
would  probably  be  considerably  longer  than  eight  years.  There  is  no 
doubt  that  in  general  half  the  money  spent  for  implements  could  be 
saved  if  they  were  given  better  care  when  in  use  and  when  not  in  use 
protected  in  an  implement  shed  from  wind^  rain,  sunshine,  and  farm 
animals.  In  general  it  is  better  not  to  invest  in  expensive  imple- 
ments unless  there  is  sufficient  work  in  sight  to  make  them  profitable. 

PBEPABING  COBN  70DDE&. 

The  cost  of  preparing  corn  fodder  by  the  various  methods  and  with 
the  different  machines  depends  upon  a  great  many  variable  factofii. 
It  depends  upon  the  yield  of  corn  per  acre;  upon  the  method  oi 
harvesting;  upon  the  distance  the  fodder  is  to  be  hauled,  the  size  ami 
efficiency  of  the  working  force,  the  size,  capacity,  and  speed  of  the 
machine,  and  the  motive  power  used.^ 

We  have  already  learned  the  cost  of  cutting  the  corn  and  puttini,' 
it  into  shocks,  and  also  that  the  average  cost  per  bushel  of  husking 
corn  from  the  shock  in  the  fields  is  5.8  cents  per  bushel,  or  at  au 
average  of  44  bushels  per  acre  the  cost  will  be  $2.38  per  acre.  T<» 
this  should  be  added  about  85  cents  per  acre  for  hauling  the  ears  (<* 
the  crib,  or  a  total  of  $2.68  per  acre  for  husking  the  corn  by  hainl. 
and  this  leaves  the  stover  in  the  field.  If  the  stalks  are  hauled  to  the 
feed  lot  it  will  involve  an  additional  cost.  When  buskers  and  shredder^ 
are  used  for  husking  the  corn  and  shredding  the  fodder  the  farnit  i 
will  have  to  decide  the  question  as  to  what  method  of  doing  the  work 
he  desires  to  employ.  There  are  machines  on  the  market  which  wiV 
husk  but  100  bushels  per  day  and  there  are  those  which  will  hu>k 
1,000  bushels  per  day.  The  smaller  ones  are  for  the  farmer  wfh 
desires  to  do  his  own  work. 

With  the  general  introduction  of  the  gasoline  engine  on  the  fani 
a  small  individual  outfit  is  very  desirable.     With  such  an  outfit  th 
farmer  may  do  his  work  at  his  convenience,  as  he  needs  the  corn  at 
the  fodder,  and  may  also  do  some  work  for  neighbors,  which  will  a- 
in  paying  •for  the  machine.     It  requires  one  man  to  feed;  one  to  U>^\ 


a  The  question  of  methodB  aiid  co8t  of  preparing  silage  from  com  is 
U.  S.  Dept.  Agr.,  Farmers'  Buls.  32  and  292,  and  need  not  be  further  cooeitUr 
here. 

308 


81 

after  the  engine,  shredder,  and  the  corn  in  the  wagon;  one  man  in  the 
mow  to  remove  the  fodder,  one  to  unload  the  wagons,  two  teams,  and 
one  loader  in  the  field.  Six  gallons  of  gasoline  will  suppl}'^  the  fuel 
for  a  ten-hour  run.     The  computed  cost  would  be: 

Cost  of  shredding  com. 

Use  of  engine  and  shredder  and  rejmirBi  per  day $1.00 

Five  men,  at  |1.50  each 7. 50 

Two  teams,  at  |3  each 6.00 

Power,  6  gallons  of  gasoline,  at  15  cents  per  gallon 90 

Total  cost  per  day 15. 40 

From  experiments  conducted  by  the  author  with  the  above  outfit 
it  was  found  that  the  number  of  bushels  husked  per  hour  varied 
considerably  with  conditions,  but  that  the  average  was  18  bushels, 
or  180  bushels  per. day.  This,  at  the  average  3'ield  of  corn  per  acre 
previously  derived,  would  be  equal  to  4  acres  per  day.  To  husk  180 
bushels  by  hand  and  put  it  in  the  crib  would  cost  $10.96.  This  would 
leave  a  cost  of  $4.44  for  4  acres  of  corn  fodder  shredded  and  delivered 
in  the  mow.  The  average  yield  of  shredded  fodder  is  2  tons  per  acre. 
This  would  give  a  cost  of  55  cents  per  ton  for  hauling  the  fodder  from 
tfll^eld,  shredding  it,  and  placing  it  in  the  barn  ready  to  feed.  When 
fdA  has  been  husked  in  the  field  and  the  farmer  wishes  the  fodder 
shredded  it  costs  him  about  $1.50  per  acre  for  shredding  the  fodder 
by  machine. 

With  large  machines  the  work  of  husking  and  shredding  corn  is 
a<5ually  custom  work.  The  owner  of  the  machine  furnishes  the 
shredder  and  engine,  with  two  men,  charging  the  farmer  from  4  to  5 
cents  per  bushel  for  this  work.  The  farmer  will  have  to  furnish  the 
fuel  and  the  teams,  as  well  as  the  balance  of  the  help,  to  run  the 
machine.  These  large  machines  require  from  6  to  8  teams  and  20  to 
25  men  for  full  operation.  The  large  machine,  while  it  does  the 
work  quickly,  has  the  disadvantage  of  requiring  a  large  crew  of  men 
and  teams  and  if  anything  goes  wrong  with  either  engine  or  shredder 
this  force  is  idle  at  the  expense  of  the  farmer  until  the  machine  is 
repaired. 

From  some  investigations  conducted  by  sending  out  letters  of 
inquiry  from  the  Iowa  Experiment  Station  to  all  parts  of  the  State, 
the  following  results  were  obtained: 

From  the  entire  number  of  reports  received  the  average  cost  of  machines  for  shred- 
ding  was  $1.55  per  acre;  the  cost  of  fuel  was  31.4  cents;  and  the  total  cost  of  shred- 
itiKt  per  acre,  varied  from  $2.45  to  $6.65.  This  is  a  wide  range,  but  the  conditions 
under  which  the  shredding  was  done  varied  correspondingly  according  to  the  dis- 
tance hauled,  yield  of  stover  per  acre,  kind  and  size  of  machine  used,  and  work 
required  in  moving  the  outfit;  also  as  to  physical  conditions  of  the  fodder  and 
accidents  with  machine. 

The  average  cost  of  shredding  1,600  acres  was  found  to  \)e  $4.41  per  acre,  and  this 
is  believed  to  be  a  fair  average  under  ordinary  conditions. 
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The  estiiittte  of  yieM  of  eont  per  acre  m  the  above  case  was  57.25 
bushels,  which  is  rmiher  high^  eyen  for  Iowa;  the  yield  of  fodder  2  toDft 
per  acre,  and  the  ^oet  of  huskii^  in  the  field  5  cents  per  bushel. 
At  these  figures  the  coat  of  shredding  the  fodder  would  be  77  cent^ 
per  ton. 


Summarizing  the  comparative  returns  per  acre  of  husking  com 
from  the  field,  of  cutting  and  feeding  from  shock,  and  of  cattiiig  and 
shredding  by  the  various  methods,  it  is  found  that  the  net  value 
of  the  crop  is  $17.93  for  husking  by  hand  and  leaving  the  stalks  stand- 
ing in  the  field.  This  is  obtained  by  adding  to  the  net  value  of  the  cui  n 
65  cents  per  acre  for  the  stalks  and  subtracting  the  cost  of  husking  U\ 
hand. 

By  allowing  25  cents  per  acre  as  the  value  of  the  fodder  in  field 
where  a  com  picker  is  used,  and  adding  this  to  the  net  valoe  of  tbf 
corn  and  subtracting  11.80  per  acre  for  picking  with  the  roacbhie,  we 
derive  the  net  value  of  the  crop  of  $17.81  for  this,  method  of  harvest- 
ing, which  indicates  a  small  loss  per  ac^e  as  a  reeolt  of  qsIbi^  the  con 
picker. 

The  net  value  of  the  crop  by  feeding  the  stalka  whole  ($2S.18  for 
hand  husking,  $23.50  for  harvesting  with  large  maehines,  and  12^1 
for  small  machines)  is  obtained  by  taking  the  total,  vahie  of  the  mf> 
and  fodder  and  subtracting  the  costt^  of  (^ting  and  husking  by  haiid. 
cutting  with  sled  harvester  and  husking  by  hand,  and  cutting  with  corn 
shocker  and  hu.sking  by  hand. 

The  net  value  of  the  crop  by  utilizing  the  fodder  in  the  shreddeii 
form  ($24.68  for  hand  harvesting,  $25.45  for  harvesting  with  larg^ 
machines,  and  $26.45  with  smalF  machines)  is  obtained  by  assuming  ^ 
greater  value  of  shredded  fodder  over  whole  cornstalks  of  33  per  cenU 
adding  this  value  of  the  fodder  to  the  value  of  the  corn  and  subtract 
ing  the  various  costs  of  cutting,  husking,  and  shredding  the  com  ^y 
the  various  hand  and  machine  methods. 

GovcipVaKas. 

The  farmer  who  would  secure  the  full  value  of  his  com  crop  should 
secure  the  fodder  with  as  much  care  as  he  gives  his  clover  hay,  har 
vesting  rt  at  the  proper  period,  and  not  allowri^  it  to  become  ruin* 
by  rain  or  frost.  By  the  use  of  the  proper  machinery  for  harvest 
ing  the  corn  crop,  the  farmer  may  considerably  inerease  the  w^ 
income  f  rtrni  bis  crop  over  band  methods  of  harvesting  the  ears  ax. 
wasting  the  stalks  and  stiH  allow  fall  priee  for  the  nee  of  the  dHlerw^ 
machines. 

There  is  a  limit  beyond  which  it  is  not  profitable  for  a  farmer  ; 
invest  in  corn-harvesting  machinery,  and  the  amount  of  work  to  ^- 
done  by  the  machine  each  year  should  be  carefully  considered  bef^r* 
a  purchase  is  made. 
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B.  P.  I.— 295. 

GROWING  AND  CURING  HOPS. 


iisrTEODircTioir. 

In  keeping  with  the  great  progress  made  in  agriculture  within  recent 
years  the  methods  employed  in  hop  production  have  not  remained 
unchanged.  Nevertheless  certain  practical  principles  of  great  impor- 
tance to  successful  hop  growing  merit  a  much  wider  consideration 
and  use  than  they  now  enjoy.  These  will  be  discussed  in  the  follow- 
ing pages,  in  which  is  also  presented  a  brief  general  outline  of  hop 
culture. 

It  is  manifestly  impossible  to  give  a  detailed  account  of  methods 
of  hop  growing  which  would  apply  in  all  sections  of  the  United 
States.  The  peculiar  conditions  of  soil,  climate,  and  location  influ- 
ence the  prevailing  methods  of  culture  as  well  as  the  varieties  grown 
and  render  it  necessary  for  the  practical  grower  to  adopt  those 
methods  which,  according  to  his  experience,  are  best  suited  to  his 
conditions. 

OOHBITIONS  ESSENTIAL  TO  HOP  OEOWINO. 

CLIMATE. 

The  hop  plant  can  be  grown  generally  throughout  the  United 
States,  but  at  present  its  commercial  production  is  practically 
restricted  to  areas  situated  in  the  States  of  Oregon,  California,  New 
York,  and  Washington.  Small  quantities  are  raised  in  Wisconsin, 
Idaho,  Massachusetts,  Pennsylvania,  Michigan,  Vermont,  Kentucky, 
and  Ohio.  The  accompanying  map  (fig.  1)  indicates  the  distribu- 
tion of  the  hop-growing  regions  in  the  United  States  and  shows 
graphically  how  the  industry  has  become  sharply  localized  in  districts 
which  furnish  the  most  favorable  conditions.  Long  and  severe  win- 
ters frequently  kill  out  many  of  the  plants,  and  continued  damp  or 
fagfry  weather  is  usually  followed  by  severe  attacks  of  lice  or  mold. 

"WTiile  from  the  map  it  appears  that  hops  are  grown  under  very 
different  climatic  conditions,  they  are  produced  most  successfully  in 
the  milder  regions,  where  abundant  early  rainfall  is  followed  by  warm 
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dry  weather  as  the  crop  approaches  maturity.  The  accompanying: 
chart  (fig.  2)  shows  the  average  monthly  rainfall  in  the  chief  hop- 
raising  sections  of  the  United  States.  In  the  Yakima  Valley,  Wash- 
ington, where  the  rainfall  is  very  scanty,  irrigation  is  necessary.  The 
hop  plant  readily  adapts  itself  to  very  different  conditions  of  rainfall, 
but  when  the  harvest  months — August  and  September — are  accom- 
panied by  much  rainfall  the  crop  frequently  suffers  heayy  damage 
from  lice  and  mold. 


Fig.  1.— Hap  showing  the  hop-producing  aroas  of  the  United  Statei«. 


SOIL. 

The  selection  of  the  best  soil  on  which  to  grow  the  hop  plant 
involves  the  consideration  of  several  factors,  depending  on  the  i)ecii- 
liarities  of  the  plant  itself  and  the  physical  conditions  of  the  region 
in  which  the  land  lies.  In  general,  rich  alluvial  lands  or  deep  sandy 
or  gravelly  loams  are  preferred  for  hop  raising.  The  soil  with  a 
high  percentage  of  sand  is  readilly  tillable,  while  the  cultivation  of  a 
stiff  soil  is  difficult  and  expensive.  Owing  to  variations  in  the  rain- 
fall, amount  of  sunshine,  and  force  of  the  prevailing  winds,  land 
suitable  for  hop  culture  in  one  region  would  be  entirely  unsuitable 
if  located  in  another.  Since  the  roots  of  the  hop  plant  penetrate 
the  earth  for  a  distance  of  many  feet,  a  well-drained  subsoil  is  essen- 
tial. Especial  attention  must  be  given  to  the  depth,  fertility,  drain- 
age, and  fineness  of  the  soil.  Heavy  wet  soils  are  avoided  and  stiff 
clayey  soils  are  in  general  disfavor. 
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FKOFAOATIOK. 
PBOFAOATION  FBOH  SEED. 

Hop  plants  may  be  raised  from  the  seeds,  but  this  method  is  sel- 
dom employed,  since  by  using  cuttings  strong  plants  are  more  easily 
and  quickly  secured.  Moreover,  seedlings  have  a  tendency  to  vary 
greatly,  both  as  to  the  time  of  maturing  the  hops  and  the  quality  of 
the  product.  Yards  planted  ivith  seedlings  usually  show  little  uni- 
formity in  the  variety  of  hops  produced  and  in  the  time  of  ripening. 
Seedlings  will  not  produce  hops  the  first  year,  and  only  a  small  yield 
may  be  expected  the  second  year. 

USE   OF   CtrTXINOS. 

The  simplest  method  of  growing  hop  vines  is  from  root  cuttings, 
also  called  "roots"  or  "sets."  In  some  localities  roots  that  have 
been  in  the  nursery  for  one  year  are  called  "  sets."    The  numerous 


no.I.-Ch»rt»how1ngrainWl  in  the  principal  hop-growing  regloni  of  Ihe  United  StatPi.  ThBchkrt 
•bo**  the  aretBge  ninlall  during  «ch  mantb  In  the  jear  lor  tba  prrloil  of  ycani  Indicated  In  ttM 
qxa  below.   Tbe  toMla  glTca  an>  avemge  total*  lor  the  yeaea  Indicated. 

.'urface  runners  sent  out  by  the  hop  plant  are  removed  when  the 
plants  are  pruned  in  the  spring,  and  these,  cut  into  pieces  each  bear- 
ing at  least  two  sets  of  "  eyes  "  or  buds,  are  used  to  produce  new 
plants. 

In  some  sections  of  the  Pacific  coast  a  crop  may  be  obtained  from 
cuttings  planted  in  the  spring,  but  in  general  a  full  crop  is  not  har- 
vested until  the  second  year. 

The  best  cuttings  are  those  taken  from  young  plants,  as  they  are 
more  resistant  to  disease  and  should  be  more  productive  than  those 
from  old  plants.     All  cuttings  should  be  carefully  inspected  before 
planting  and  tbe  diseased  or  damaged  ones  rejected. 
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ORIGINATING  NEW  VABIETIES. 

The  important  subject  of  originating  new  varieties,  as  well  as  the 
no  less  promising  one  of  improving  existing  varieties,  merits  the 
attention  of  every  hop  grower.  The  plants  of  every  field  are  more 
or  less  variable.  Some  bear  more  heavily  than  others,  some  an» 
richer  in  the  desirable  resins,  and  some  will  show  other  high-grade 
qualities.  New  varieties  may  be  sought  for  among  the  plants  in  the 
nursery  when  these  are  grown  from  seed.  After  the  seedlings  have 
been  transplanted  to  the  yards  and  have  matured  a  crop  a  careful 
examination  at  picking  time  may  show  that  some  have  sup>erior  quali- 
ties. These  should  be  suitably  marked  and  cuttings  made  therefroiu 
the  next  season  for  further  selection.  There  is  no  good  reason  why 
this  method  if  persisted  in  should  not  produce  valuable  new  varietie>. 
The  favorable  results  secured  with  new  and  improved  varieties  of 
corn,  w^ieat,  grapes,  and  other  crops  may  be  duplicated  in  hop  cul- 
ture and  suggest  lines  along  which  improvement  may  be  made,  par- 
ticularly in  regard  to  bettering  the  quality  of  the  product. 

The  opportunity  for  producing  improved  sorts  by  selection  of  the 
stocks  from  which  cuttings  are  taken  offers  a  promising  field  for  th«» 
progressive  hop  grower.  Many  growers  who  give  much  attention  to 
improving  the  fertility  of  their  fields  and  their  methods  of  cultivation 
take  their  cuttings  for  planting  from  the  nearest  available  supph 
without  any  consideration  of  the  productiveness  and  other  qualities 
of  the  plants  from  which  the  cuttings  are  taken.  Tliis  has  result^^l 
in  many  yards  in  the  loss  of  certain  distinct  varietal  characteristic^, 
and  in  almost  every  field  mixed  varieties  and  light  and  heavy  pn»- 
ducers  occur  indiscriminately. 

A  decided  improvement  in  quality  should  follow  the  careful  sele» 
tion  of  cuttings  with  reference  to  productiveness,  uniformity,  disea?* 
resistance,  and  general  adaptability  to  the  cultural  conditions  in  tl 
region  where  they  are  to  be  grown.     The  selection  should  be  made  i* 
picking  time,  when  the  hills  containing  plants  of  superior  quality  ar 
productiveness  can  be  staked,  so  that  cuttings  may  be  taken  therefro:.. 
ihe  next  season. 

PLANTING  AND  CULTIVATING. 

TIME  TO  PLANT. 

The  time  at  which  planting  is  done  depends  very  largely  on  lit* 
local  conditions  existing  where  the  crop  is  grown,  but  in  general  i' 
best  results  are  obtained  by   planting  as  soon   as  the   soil   can   i- 
worked  into  a  fine  mellow  condition.    In  California  planting  slioi;i 
be  done  in  ,Tanuarv  or  Febraary,  although  in  some  seasons  plantitw 
as  late  as  the  1st  of  May  has  yielded  good  results.     In  Oregini  ar- 
Washington  hops  are  planted  in  March  or  April,  antt  in  Xetr  Y«* 
successful  plantings  have  been  made  in  April  in  favorable  <easi^n-v 

304 


11 

SETTIKO  THE  ROOTS. 

In  California  practically  all  new  hops  are  now  set  out  in  row\s  at 
a  distance  of  GJ  to  7  feet  apart  each  way.  ^\nien  set  6^  feet  apart, 
there  will  be  1,031  hills  to  the  acre  and  42J  square  feet  of  soil  to  the 
plants  of  each  hill ;  when  set  7  feet  apart,  there  will  be  898  hills  per 
acre  and  49  square  feet  of  soil  to  the  plants  of  each  hill.  In  Oregon 
and  Washington,  where  two  horses  are  used  in  cultivating,  the  dis- 
tance between  rows  is  usually  8  feet,  requiring  but  G80  plants  per  acre. 

The  methods  of  cultivating  the  hop  yards  necessitate  straight  rows. 
Three  and  often  four  cuttings  are  set  in  each  hill.  Differences  of 
opinion  and  practice  exist,  and  the  number  which  it  is  advisable  to 
set  is  in  a  measure  dependent  on  the  system  of  training  employed 
and  the  cost  of  roots.  The  setting  of  a  fourth  root  is  a  measure  of 
precaution  against  the  possibility  of  loss  by  rotting  or  injury  of  one 
or  more  of  the  cuttings  after  they  are  set  out. 

A  good  method  of  S4»tting  the  roots  is  first  to  mark  the  center  of 
each  hill  by  a  small  stake  to  which  are  attached  the  strings  on  which 
the  vines  are  to  run;  then,  about  this  stake  to  make  three  holes 
forming  roughly  the  apices  of  an  equilateral  triangle  with  a  side 
measuring  about  6  inches.  These  holes  are  usually  made  with  a 
dibble,  but  in  very  compact  soils  an  iron  crowbar  is  frequently  used. 
The  roots  are  then  placed  singly  in  these  holes  in  an  upright  position, 
with  the  buds  pointing  upward,  at  such  a  depth  that  they  will  be 
from  1  inch  (in  Oregon)  to  3  inches  (in  California)  below  the  sur- 
face of  the  soil,  which  is  then  slightly  tamped  about  them.  Another 
method  is  to  make  a  hole  .with  a  spade  at  the  location  of  the  hill 
and  to  plant  therein  from  one  to  four  roots,  according  to  their 
strength.  This  is  the  more  rapid  method  but  is  less  desirable,  since 
the  roots  are  crowded  together  and  are  more  subject  to  decay. 

The  price  of  roots  is  quite  variable,  ranging  from  $1  per  1,000 
when  they  are  plentiful  to  from  $8  to  $10  per  1,000  in  years  when 
thev  are  scarce. 

CULTIVATING. 

Thorough  cultivation  is  important  and  should  l)egin  early  and  con- 
tinue until  the  plants  are  well  armed  out.  This  is  necessary  not  only 
tf)  keep  down  the  weeds,  but  also  to  prevent  the  topsoil  from  forming 
a  crust  and  becoming  hard,  for  when  it  is  in  this  state  the  moisture 
of  the  undersoil  rises  to  the  surface  and  evaporates  quickly.  The 
frequent  stirring  of  the  topsoil  to  a  depth  of  2  or  3  inches  will  pro- 
duce a  layer  of  finely  divided  soil  which  conserves  the  moisture 
near  the  surface,  where  it  is  more  readily  reached  by  the  young  feed- 
ing roots  which  develop  at  about  the  time  the  hops  go  into  the  burr. 
If  these  small  feeding  roots  are  destroyed  or  seriously  injured  by 
late  cultivation,  growth  will  be  checked  and  early  ripening  favored. 
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Careful  growers  agree  that  the  young  buds  do  not  set  so  well  if  the 
feeding  roots  are  seriously  disturbed,  and  that  the  crop  is  shorter 
in  consequence.  Nevertheless,  if  the  soil  is  becoming  hard  and  the 
moisture  is  readily  evaporating,  it  may  be  best,  at  least  in  drj'  siv- 
tions,  to  cultivate  and  depend  upon  a  second  growth  of  the  feeding 
roots  for  the  proper  maturing  of  the  crop.  The  existing  soil  condi- 
tions must  determine  the  advisability  of  cultivating  after  the  appear- 
ance of  the  feeding  roots. 

PBITNIirO. 

By  the  process  of  pruning,  the  excess  shoots  from  the  rootstock  are 
removed  and  the  formation  of  fewer  but  at  the  same  time  stronger 
vines  is  favored.  The  rootstock  itself  also  is  reduced  to  an  acceptable 
form  and  suitable  depth  below  the  surface  of  the  soil,  and  the  fonua 
tion  of  undesirable  runners  is  retarded  or  suppressed.  The  working 
over  of  the  ground  incident  to  pruning  also  is  an  important  part  of 
cultivation. 

Within  certain  limits  determined  by  local  conditions,  the  length  4»f 
the  growing  period  and  the  time  of  ripening  may  be  influenced  by  ih*' 
earliness  or  lateness  of  pruning.  The  general  practice  is  to  pruiu 
early  in  the  spring,  the  exact  time  being  determined  by  the  season  aiui 
the  locality. 

A  common  practice  is  to  draw  four  or  five  furrows  with  a  snull 
plow  on  each  side  of  the  row,  turning  the  earth  away  from  the  hilU 
The  yard  is  then  cross-plowed  in  a  similar  manner,  leaving  each  h.' 
a  small  undisturbed  square.  The  earth  is  then  hoed  and  gnibtr^ 
away  from  the  roots,  and  the  superfluous  roots  and  runners^  togetbrr 
with  an  inch  or  two  of  the  top  of  the  root  crown,  are  cut  oflT  with 
sharp  knife.  After  pruning,  the  hoe  is  used  to  pull  the  soil  htr^ 
upon  the  hill,  covering  the  rootstock  to  a  depth  of  2  or  3  inches.  T«»' 
much  i^runing  by  this  method  causes  disease,  and  frequently  iiiirvr' 
pruning  causes  the  late  coming  out  of  the  overpruned  vines. 

Another  method  which  offers  several  advantages  over  the  fom^ 
is  to  prepare  the  ground  by  plowing  as  before,  using  a  coulter  on  <' 
plow  in  drawing  the  last  two  furrows.  The  hill  is  not  dug  into,  ^ 
instead  a  sharp  spade  is  used,  with  which  each  side  of  the  hill  i 
down  on  a  slant  from  top  to  bottom,  leaving  the  hill  about  4  inc .  * 
square  at  the  top  and  12  to  14  inches  square  at  the  bottom.  AV  • 
this  method  baking  of  the  soil  over  the  hill  is  avoided  and  the  if* 
shoots  come  through  much  more  easily.  The  pruning  is  more  e>' 
and  the  rootstock  suffers  less  from  wounds  and  bruises  than  bv  t' 
former  method. 
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TBEZXI8ES. 

Except  in  the  hop-growing  regions  of  New  York,  the  use  of  hop 
poles  (fig.  3)  has  been  largely  discontinued  in  thosi;  regions  whore 
thtre  is  a  scarcity  of  available  timber,  and  even  in  heavily  wooded 
sections  many  growers  have  dispensed  with  them.  This  is  not 
due  to  the  labor  and  expense  of  handling  alone,  but  experience 
has  proved'  that  the  advantages  of  growing  hops  on  strings  so 
far  surpass  the  growth  on  poles  that  it  is  only  a  question  of  time 
when  poles  will  be  almost  entirely  abandoned.     The  hops  are  health- 


Plo,  3.~A  Arid  of  hopi  growing  ou  pok>. 

T  on  strings,  more  successfully  sprayed,  mature  earlier,  are  usually 
<-her  and  brighter,  arm  out  lower,  and  are  not  so  leafy ;  they  do  not 
itid-^hip  so  readily,  can  be  picked  cleaner,  and  are  much  more 
isily  torn  down  for  picking.  Also  the  hops  can  be  picked  without 
ittin^  the  vine,  a  practice  which  is  harmful,  since  it  prevents  the 
turn  of  materials  from  the  vine  to  the  n>ot  of  the  hop,  and,  by 
using  a  loss  of  food  reserves  to  the  stock,  produces  a  weakening 
feet  on  the  succeeding  crop. 
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For  a  permanent  yard  some  form  of  the  wire  trellis  shown  in 
fig.  4  will  doubtless  give  the  best  satisfaction  in  mt>st  sectioni 
In  sections  where  timber  is  plentiful  the  first  cost  somewhat  €\iw!- 
that  of  the  pole  system,  but  the  saving  in  labor,  the  advantsg*- 
afforded  in  spraying,  and  the  heaviLT  crop  obtained  by  this  melhini 
have  uniformly  reduced  the  cost  of  hop  production  where  poles  liavf 
been  replaced  by  wire  trellis<*s. 

The  wire  ti-cUis  is  constructed  in  almost  numberless  ways,  but  lln-* 
may  all  be  included  in  two  general  classes  or  types — the  iiifjli  ami 


Fio.  l.-Kiiiiilway  iK'tw.^ini  lli'IJs  ol  hups,  sbowing  ji  fliiu  growth  ot  vinos  on  high  wirr  trrlli*- 

the  low  trellis.     Tfip  hifrh  Irellis  is  most  widely  used,  anJ  upon  n '' 
greatest  iriiprovi'niciits  hnve  In-en  nuule. 

THE   HIOH  TRELLIS. 

The  high-wire  system  consists  essentially  in  setting  posts  at  c"' 
sixth  or  seventh  hill  throughout  the  yard.  Over  the  tops  of  tl^  - 
posts  wires  are  slretclied  across  the  yard  each  way  at  right  atii' 
(fig.  T)).  Posts  are  also  set  at  the  ends  of  the  intervening  row.  • 
tweeii  which  wires  an*  stretched  over  the  rows.  Tliese  wi^■^  - 
fastened  to  the  cross  wires,  and  strings  led  up  to  them  from  tin- !' 
support  the  vines. 

l'"or  i>osls,  which  may  be  either  split  or  sawed  timber,  suitable  b" 
wood  or  creosoted  pine  is  used.  These  posts  are  usuatlv  from  ' ' 
G  inches  in  diameter  and  20  feet  long.  The  end  posts  should  wi  " 
less  than  *'•  by  'i  inches,  but  somewhat  lighter  timbers  may  be  ustii  ■' 
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interior  supports.  The  posts  are  set  from  IJ  to  2  feet  iii  the  ground, 
the  interior  ones  upright,  those  in  the  oiitsidt;  I'ows  inclining  some- 
what outward.  At  a  distance  of  about  14  feet  outward  from  the 
foot  of  each  end  post  an  anchor,  made  of  a  piece  of  tiniber  0  by  6 
inches  and  4  feet  long,  is  buried  at  a  depth  <if  4  to  fi  feet,  according 
to  the  tenacity  of  the  soil.  Anchors  made  from  locust  are  preferred, 
because  of  the  lasting  quality  of  the  wood.  A  strong  guy  wire  is 
nin  from  the  top  of  the  post  and  fastened  securely  to  the  anchor;  or 
Ihe  string  wire  may  be  run  over  the  top  of  the  end  post  and  downto 
the  anchor. 

To  permit  easier  access  to  the  field,  posts  are  frequently  placed  at 
the  ends  of  alternate  rows  only.  The  string  wires  of  the  rows  with- 
out end  posts  are  then  either  run  over  the  end  cross  wire  to  the  ground 
and  anchored  or  they  are  forked  and  fastened  to  the  end  posts  on 


Fio.  S.— Ptfi>rl  (If  iHina  iihfiwln»  dftslliml  thp  clroivwlr*  trellta  nnd  methoil  or  pErting. 

each  side.  For  the  principal  or  cross  wires  running  across  the  lield 
(Ijt*  shortest  way  and  fastened  on  the  top  of  each  post  with  heavy 
staples,  No.  0  annealed  iron  wire  is  used.  Thesi'  wires  are  keyed  up 
tiiiit  and  fastened  securely  to  anchors  at  each  end.  For  the  other  or 
string  wires  Nos.  C  to  8  annealed  iron  wires  may  be  used.  On  the 
latest  improved  or  drop-wire  trellis  shown  in  figure  5  the  string  wires 
arv  held  in  place  underneath  the  cross  wire  by  short  S-hooks  made  of 
Xo.  2  wire.  At  picking  time  the  string  wires  may  be  unhooked  and 
let  down,  thus  bringing  the  hops  within  easy  roach  of  the  pickers. 
This  trellis  can  usually  be  erected  at  a  cost  of  from  $80  to  $!)0  an 
jt^re,  and  twine  for  supporting  the  vines  necessitates  an  annual 
'Xpenditure  of  about  $5  an  acre. 
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In  another  successful  form  of  this  system  an  additional  wire, 
known  as  the  "  breast  wire,"  runs  over  each  row  below  and  parallel  to 
the  string  wire  at  a  height  of  about  6  feet  from  the  ground.  The 
strings  rise  vertically  to  the  breast  wire ;  then  they  are  taken  on  the 
slope  to  the  top  or  string  wire,  which  is  above  the  next  row  of  hills. 
The  angle  of  the  sloping  string  is  affected  by  the  distance  between  the 
rows  as  well  as  by  the  height  of  the  breast  wire.  The  steeper  the  slo|)e 
the  better  the  growth  of  the  vine.  At  half  slope  hand  training  will 
be*  necessary,  but  a  flat  slope  gives  better  exposure  to  the  sun  ami 
increases  productiveness. 

THE  LOW  TRELLIS. 

The  low  form  of  trellis  appears  in  several  modifications.  In  one 
form  poles  about  8  feet  long  are  set  at  each  hill.  Over  the  tops  of  the 
poles  wires  are  run  the  full  length  of  the  yard  each  way,  crossing  at 
right  angles.  The  vines  are  led  up  the  poles  or  stakes  and  then  finvl 
support  on  the  wires.  In  many  cases  stout  twine  is  used  instead  of 
wire,  and  in  some  instances  the  poles  are  set  at  every  third  hill. 

Except  in  situations  swept  by  strong  winds,  the  high  trellis  i^ 
much  more  satisfactory.  It  is  a  permanent  structure  which  gives  easy 
access  for  teams  to  every  part  of  the  yard.  The  hops  receive  more  uni- 
form exposure  to  light  and  air  and  are  in  consequence  better  ik» 
veloped.  Cultivation  is  not  interfered  with  by  drooping  arm^  ><• 
much  as  in  the  low-trellis  system.  The  hops  can  be  readily  spray tii 
even  at  picking  time,  when  the  worst  attacks  of  lice  are  likely  to  occur. 
Since  a  hop  vine  will  not  follow  a  horizontal  support,  when  it  reaclie- 
the  wire  or  string  of  the  low  trellis  it  must  be  trained  by  hand^  thn- 
materially  increasing  the  cost  of  cultivation. 

SYSTEMS  OF  TRAINING. 

STRINGING. 

"VMiere  the  high- wire  trellis  is  employed,  cotton  cord  is  used  t- 
form  supports  for  the  vines  until  they  reach  the  wires.    The  strii.;: 
consists  of  two  portions  knotted  together;  one,  a  cord  4  feet  hni-^ 
having  a  breaking  strain  of  80  pounds,  is  attached  to  the  wire^  ai.  . 
the  other,  a  cord  15  feet  long  having  a  breaking  strain  of  20  poun'i-^ 
is  tied  to  a  small  stake  set  in  the  hill.    The  smaller  cord  is  stn^i.^ 
eftough  to  support  the  vine  until  it  reaches  the  heavier  cord  at  ti  » 
top.    Good  hemp  is  often  used  for  the  top  string  instead  of  con- 
cord.   The  string  may  be  fastened  to  the  wires  by  means  of  a  spe»- :  . 
knot-tying  device  attached  to  the  end  of  a  long  pole,  but  the  pi    ■ 
pursued  in  the  trellis  fields  where  the  drop-wire  system  is  U5e<i    - 
simply  to  unhook  and  lower  the  string  wire  (fig.  5),  to  which  t^  . 
strings  may  then  be  attached  by  the  workmen  while  standing  on  i  *  « 
ground.     The   strings,   which   are  cut  to  the   desired   lengths  ai 
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knotted  in  advance,  are  fastened  to  the  wires  about  20  inches  from 
a  point  on  tlie  wire  directly  over  the  center  of  each  hill.  Usually 
but  two  strings  are  used  for  each  hill,  and  when  all  have  been  fas- 
tened to  the  wire  it  is  again  hooked  up  in  place  on  the  cross  wires. 

Another  plan  is  to  use  a  "  trellis  wagon,"  on  which  is  a  platform 
of  such  elevation  that  the  workmen  thereon  may  move  about  freely 
beneath  the  wires  while  attaching  the  strings.  The  wagon  follows 
the  string  wire  across  the  field.  Two  or  three  men  on  the  wagon 
will  put  the  strings  on  two  wires  as  fast  as  the  team  can  walk.  Four 
men  following  the  wagon  can  fasten  the  ends  of  the  strings  to  small 
stakes  set  in  the  ground  at  each  hill. 

In  the  pole  yards  of  New  York  a  loop  in  one  end  of  the  string  is 
passed  over  the  top  of  the  pole  by  means  of  a  forked  stick,  and  then 
drawn  taut.  The  remaining  end  is  then  fastened  to  the  adjacent  pole 
in  the  next  row  about  5  feet  from  the  ground.  Frequently  another 
string  is  fastened  from  pole  to  pole  at  the  same  distance  above  gi'ound. 

TRAINING. 

TNTien  the  young  vines  are  about  2  feet  long  training  is  begun. 
Usually  the  four  runners  most  closely  approaching  in  length  the  aver- 
age of  the  field  are  selected  from  each  hill  and  the  remainder  are 
cut  off.  In  case  of  an  uneven  stand  it  may  be  well  to  cut  off  the  whole 
field  and  wait  for  the  second  set  of  runners.  However,  vines  which 
may  be  inferior  at  first  sometimes  develop  a  vigorous  growth  after 
they  have  reached  a  length  of  4  or  5  feet.  As  a  general  rule,  in  all 
light  producing  sections  it  is  advisable  to  train  the  first  runners;  in 
heai'y  producing  sections  the  second  runners  should  be  chosen.  Two 
ninners  are  usually  trained  to  each  string,  care  being  taken  to  twine 
them  from  left  to  right  about  the  string. 

In  the  Xew  York  yards  many  farmers  train  seven  vines  up  each 
pole,  three  for  the  long  string  and  two  each  for  the  other  string  and 
the  pole. 

PICKING. 

TIME  TO  PICK. 

The  time  when  hops  should  be  picked  varies  with  the  locality,  the 
<:;oason,  and  the  variety  cultivated.  When  the  acreage  is  large  there 
is  a  tendency  to  start  picking  before  the  crop  is  fully  mature,  as  other- 
wise a  portion  may  be  lost  through  becoming  overripe.  Also  a  great 
consideration  with  many  growers  is  the  early  securing  of  pickers. 
To  this  end  it  is  customary  in  some  sections  to  plant  an  early-bearing 
variety,  e.  g.,  Fuggles,  which  ripens  from  a  week  to  ten  days  earlier 
(ban  the  other  standard  varieties  and  enables  the  growler  to  begin 
picking  so  much  earlier. 
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A  second  consideration  is  the  capacity  of  the  drying  plant  to  handle 
the  crop  as  fast  as  harvested.  If  the  acreage  is  large  and  the  crop 
hea\'y,  the  facilities  for  handling  and  drying  the  hops  will  be  taxed 
to  their  utmost,  and  if  more  hops  are  picked  than  can  be  put  upon 
the  kilns  and  dried  without  delay  they  undergo  heating  and  are 
thereby  seriously  damaged  in  quality  or  lost  entirely.  Because  of 
inadequate  facilities,  therefore,  growers  frequently  begin  picking 
before  the  hops  are  ripe  and  continue  picking  after  they  have  pas^^'d 
what  is  recognized  as  the  most  suitable  stage  for  harvesting. 

A  third  consideration,  which  is  recognized  by  all  progressive  grow- 
ers, is  the  effect  of  the  picking  time  upon  the  quality  of  the  product. 
The  development  of  the  essential  oil,  the  desirable  soft  resins,  and 
other  valuable  constituents  reaches  its  height  about  the  time  the  hops 
become  fully  ripe,  in  which  condition  they  are  generally  regarded  a> 
possessing  the  finest  flavor. 

From  the  standpoint  of  the  consumer  the  time  of  picking  is  a 
matter  of  great  interest,  and  it  should  be  also  to  every  grower,  as  a 
much  higher  quality  of  hops  would  result  from  picking  at  the  proptT 
time.  However,  for  reasons  previously  mentioned  it  is  often  very  dif- 
ficult to  secure  pickers  when  the  crop  is  just  ripe.  In  addition  to  the 
difficulties  just  mentioned,  the  several  parts  of  the  field  rarely  riimi 
exactW  together;  often  when  a  field  is  practically  level  slight  varia- 
tion in  quality  of  soil  or  moisture  content  will  result  in  unevennes> 
in  ripening,  and  while  it  is  customary  in  picking  to  work  around  and 
through  the  field,  choosing  first  the  ripe  portions,  it  is  rarely  [h^^- 
sible  to  pick  all  of  the  crop  at  the  most  desirable  degree  of  ripeness. 

While  growers  recognize  in  a  general  way  the  importance  of  h 
proper  picking  time,  the  disadvantages  arising  from  a  disregard  of 
this  time  are  not  appreciated  by  all.  There  are  several  important 
objections  to  improperly  j^icked  hops  which  reduce  their  niarkit 
value. 

DISADVANTAGES  OF  UNRIPE  HOPS. 

Unripe  hops  contain  more  water  in  proportion  to  their  weight  of 
dry  substance  than  those  which  are  ripe;  consequently  in  drying  th' 
"  conversion  "  is  not  so  high ;  that  is,  the  ratio  of  the  dry  hops  to  tlif 
weight  of  green  hops  put  upon  the  kiln  is  smaller  when  the  hops  an' 
unripe.  Unripe  hops  are  also  more  difficult  to  dry  on  the  kiln,  pn>l^ 
ably  because  of  their  higher  water  content  and  tendency  to  paok 
together  as  soon  as  wilted,  and  also  they  do  not  keep  so  well  whm 
stored.  Since  the  lupulin  in  unripe  hops  has  not  reached  its  full 
development,  there  is  an  absolute  loss  of  weight  by  picking  in  tfii- 
condition.  The  aroma  is  not  so  well  developed  and  the  amount  of 
resins  is  smaller  in  the  unripe  hop.  Xot  only  is  there  a  loss  of  wei^rl'- 
due  to  too  early  picking,  but  practically  all  of  the  desirable  qualitit- 
upon  which  the  value  of  the  hop  depends  are  also  in  large  measur 
iiminished. 
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TESTS  FOB  BIPE  HOPS. 

By  means  of  certain  practical  tests  the  degrees  of  ripeness  and 
suitability  for  picking  of  the  hop*  may  be  readily  determined.  (1) 
The  strobiles  or  cones,  which  are  bright  green  in  color  in  the  veg- 
etative state,  change  gradually  to  a  bright  yellowish  green  as  they 
approach  ripeness.  This  is  not  always  an  exact  test,  as  the  color  is 
^)mewhat  dependent  upon  the  soil  and  some  other  factors.  Some 
hops  have  a  greenish  color  when  they  are  ripe.  Sometimes  in  fields 
infested  by  the  wild  morning-glory  a  yellowing  of  the  cones  may 
occur,  which  is  not  du^  to  ripening,  but  rather  indicates  an  unhealthy 
condition  in  the  plants  themselves.  (2)  Immature  hops  are  soft  and 
pliable  and  have  no  resiliency  or  elasticity.  As  they  ripen,  however, 
they  become  more  and  more  elastic,  and  if  slightly  compressed 
l)etween  the  fingers  will,  on  being  released,  assume  at  once  their  orig- 
inal condition.  (3)  When  hops  have  a  crisp  feeling  and  give  forth 
a  rustling  sound  when  crushed  in  the  hand  they  are  regarded  as  ripe. 
(4)  The  so-called  seeds  of  the  hop  are  in  reality  fruits,  the  seed  being 
covered  by  a  closely  adhering  pericarp,  which,  when  the  hop  is  ripe, 
takes  on  a  dark  purple  color.  At  this  time  also  the  seeds  fill  out  and 
Ijecome  hard.  (5)  The  bracts  at  the  point  of  the  cone  close  as  ripen- 
ing progresses,  and  the  cones  themselves  feel  sticky  or  gi'easy.  (6) 
Immature  hops  have  little  odor  aside  from  the  natural  green  or  plant 
odor  until  they  are  near  ripeness,  when  the  characteristic  lupulin  odor 
becomes  very  marked.  (7)  As  the  hops  approach  maturity  the  upper 
foliage  leaves  change  from  light  green  to  dark  green,  while  those  on 
the  lower  part  of  the  plant  turn  yellowish  and  drop  off. 

CUEING. 

THE  OBJECT  OF  CURING. 

The  primary  object  of  curing  hops  is  to  reduce  rapidly  their  mois- 
tiire  content  to  such  a  defiree  that  thev  mav  be  safelv  stored  and  their 
properties  preserved.  Hops  must  be  dried  soon  after  their  removal 
from  the  vines,  as  otherwise  they  undergo  a  process  of  oxidation  or 
heating  which  seriously  injures  their  appearance  as  well  as  their 
aroma  and  other  valuable  qualities.  According  to  the  variety  and 
the  degree  of  ripeness  when  gathered,  freshly  picked  ho])s  contain 
^>-'>  to  75  per  cent  of  moisture,  but  when  in  a  dry  state  fit  for  storage 
or  marketing  they  should  contain  only  from  10  to  14  per  cent  of 
moisture.  Increased  knowledge  of  the  constituents  and  properties  of 
hops  has  extended  the  idea  of  curing  to  include  the  production  of  a 
hop  which  not  only  has  a  fine  physical  appearance,  but  which  also 
contains  the  maximum  amount  of  the  desirable  principles  upon  which 
its  intrinsic  value  is  based.  The  most  important  of  these  principles 
are  the  tannin,  found  mostly  in  the  bracts  of  the  cone,  the  soft  resins, 
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the  volatile  oil,  and  the  bitter  principles  which  occur  chiefly  in  the 
lupulin.  Curing  is  all  too  frequently  conducted  with  regard  to  the 
physical  appearance  alone,  and  the  methods  employed  often  injure 
the  quality  of  the  hop  -through  their  harmful  effects  on  the  oil,  lupu- 
lin, etc. 

THE  THEOBT  OF  BBTING. 

The  removal  of  moisture  from  hops  constitutes  drying.  In  the 
atmosphere  this  is  ordinarily  accomplished  by  evaporation,  a  process 
which  is  dependent  upon  the  ability  of  the  air  surrounding  the  dry- 
ing hops  to  carry  off  the  surface  moisture  in  a  vaporized  state.  The 
amount  of  moisture  in  the  form  of  vapor  which  the  air  can  take  up 
depend^  upon  its  dryness,  since  there  is  a  maximum  amount  of  vai>or 
which  the  air  can  contain.  AMien  this  maximum  is  reached  the  air 
is  saturated  or  at  the  dew  point  and  will  take  up  no  more  moisture. 
In  order  that  drying  may  proceed  the  saturated  air  must  be  coii- 
stantly  replaced  by  drier  air,  and  a  brisk  artificial  circulation  there- 
fore hastens  the  process. 

The  ability  of  the  air  to  take  up  moisture  varies  with  its  tem- 
perature, and  an  immediate  effect  of  heat  on  the  atmosphere  is  to 
increase  its  capacity  to  absorb  aqueous  vapor;  for  example,  it  ha? 
been  determined  that  the  moisture  in  10,000  cubic  feet  of  air  sat- 
urated with  aqueous  vapor  at  62°  F.  weighs  8.81  pounds.  On  raising 
the  temperature  of  the  air  to  82°  F.  the  10,000  cubic  feet  of  air  can 
take  up  7.8G  pounds  additional  moisture;  and  by  increasing  the  tt»Hi- 
perature  to  122°  F.  42.61  pounds  additional  can  be  carried.  If,  how- 
ever, the  air  at  62°  F.  is  only  half  saturated,  10,000  cubic  feet  will 
contain  but  4.4  pounds  of  moisture;  then  raising  the  temperature  to 
82°  F.  will  enable  the  10,000  cubic  feet  to  take  up  12.27  pounds  addi- 
tional, and  increasing  the  temperature  to  122®  F.  admits  of  47  poun^L* 
additional  being  carried. 

The  volume  of  air  necessary  to  effect  drying  within  a  given  time  L- 
dependent  upon  its  temperature.  Because  of  its  greater  moist un*- 
carrying  power  a  small  volume  of  air  at  a  high  temperature  will 
absorb  and  carry  away  an  amount  of  vapor  the  removal  of  whirh 
would  require  a  relatively  large  volume  of  air  at  a  low  tempera- 
ture. If  half-saturated  air  heated  to  162°  F.  in  passing  o^^er  « 
moist  surface  at  the  rate  of  10,000  cubic  feet  per  minute  removt- 1 
therefrom  in  that  time  130  pounds  of  moisture,  it  would  requiiv 
about  twenty-three  minutes  to  carry  away  3,000  pounds  of  nioistun\ 
If,  now,  the  same  air  v;?re  cooled  to  82°  F.,  10,000  cubic  feet  jkt 
minute  could  remove  about  12  pounds,  and  nearly  four  and  one-haif 
hours  would  l>e  required  to  remove  3,000  pounds  of  moisture.  T«» 
carrv  awav  the  moisture  in  the  same  time  as  the  air  at  162°  F.  a  vtd- 
ume  of  about  108,000  cubic  feet  per  minute  would  be  required, 
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In  practice  it  has  been  found  that  the  air  driven  through  a  mass  of 
hops  does  not  become  fully  saturated  with  moisture,  and  only  during 
the  early  stages  of  drying  does  the  amount  of  moisture  actually 
removed  approach  the  quantity  which  would  be  removed  if  the  air 
carried  its  full  capacity.  At  the  temperature  commonly  used  in  dry- 
ing, therefore,  a  much  larger  volume  of  air  must  be  provided  to 
remove  a  given  amount  of  moisture  than  apparently  would  be  re- 
quired from  a  consideration  of  the  figures  given. 

A  certain  degree  of  heat  is  always  advantageous  in  drying  hops 
because  of  the  conditions  under  which  the  moisture  in  them  occurs. 
A  part  of  this  moisture  is  free  water  and  is  the  fii'st  to  be  exhausted 
in  drying.  The  rest  forms  a  part  of  the  sap  and  tiasues,  and  its 
removal  affects  the  physical  condition  of  the  drying  hops.  Heat,  by 
raising  the  temperature  of  the  tissues  and  cell  sap,  promotes  the  pas- 
sage of  water  to  the  surface,  where  it  may  be  removed  by  vaporiza- 
tion. An  artificial  supply  of  heat  is  also  necessary  to  replace  that 
lost  from  the  hops  by  the  process  of  vaporization;  otherwise  the 
temperature  of  the  moisture  held  in  the  cells  will  remain  so  low  that 
it  will  not  move  readily  to  the  surface  and  drying  will  be  retarded. 

In  drying  hops  good  results,  however,  are  not  obtained  merely 
by  supplying  a  high  degree  of  heat  below  the  floor  of  the  kiln. 
When  hops  are  piled  on  the  floor  at  a  depth  of  from  14  to  30  inches, 
they  form  an  extremely  poor  conductor  of  heat.  Not  only  are  the 
hops  themselves  a  poor  conductor,  but  the  air  heavy  with  aqueous 
vafK)r  filling  the  spaces  between  the  hops  offers  much  resistance  to 
the  transfer  of  heat.  It  thus  happens  that  when  heat  is  applied 
to  the  floor  of  hops  the  moisture  of  the  lower  layers  is  driven  off, 
the  air  in  contact  with  them  becomes  saturated,  and,  rising  quickly, 
comes  into  contact  with  cooler  lavers.  Here  the  saturated  air  is 
cooled,  with  the  result  that  its  moisture  is  condensed  and  deposited 
on  the  upper  layers  of  hops  until  they  become  wet  and  soaked.  The 
continuous  application  of  heat  thus  results  in  the  lower  layers 
Ijecoming  dried  out  and  overheated,  while  the  heat  gradually  working 
upward  through  the  wet  layei's  of  hops  subjects  them  to  a  harmful 
stoaming  process.  The  difficulty  is  frequently  increased  by  the  prac- 
tice of  turning  the  hops,  as  in  this  way  the  overdried  layers  from  the 
l>ottom  are  brought  to  the  surface  and  again  steamed  and  dried. 

It  is  evident  that  a  rapid  and  continuous  removal  of  moisture  is 
desirable,  and  to  accomplish  this  draft  and  ventilation  are  necessar>\ 
,V  strong  draft  is  necessary  to  insure  a  rapid  movement  of  the  heated 
nir  through  the  layers  of  hops,  since  by  rapid  replacement  of  the  air 
in  contact  with  the  moist  hops  time  is  not  afforded  to  approximate 
the  point  of  saturation ;  hence  the  air  can  undergo  quite  a  degree  of 
cooling  in  the  upper  layers  without  reaching  the  dew  point  and  depos- 
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iting  its  moisture.  Top  ventilation  is  necessary  to  remove  the  vapor- 
laden  atmosphere  from  above  the  hops ;  otherwise  the  point  of  satura- 
tion  would  be  quickly  reached  and  the  moisture  deposited  on  the 
sides  of  the  kiln  and  the  hops  themselves.  Ventilation  is  closely 
connected  with  draft  and  is  dependent  upon  it.  Conditions  which 
secure  good  natural  draft  usually  provide  sufficient  ventilation. 

Draft  and  ventilation,  as  well  as  drying  itself,  are  very  dependent 
on  the  temperature  and  humidity  of  the  atmosphere.  Draft  or  a 
definite  upward  movement  of  the  air  in  a  kiln  occurs  when  heat  is 
applied  at  its  base.  The  cold  air  outside  the  kiln  being  heavier 
than  the  w^arm  air  within  constantly  tends  to  establish  an  equilibrium 
of  pressure  by  flowing  down  to  the  base  of  the  heated  kiln.  As  a 
direct  consequence  the  heated  air  is  forced  upward,  and  the  cold  air 
taking  its  place  is  in  turn  heated  and  will  follow  the  same  course. 
A  continuous  circulation  is  thus  established,  its  velocity  and  volume 
depending  on  the  difference  in  density  of  the  outside  air  and  the  air 
within  the  kiln. 

The  changes  of  temperature  in  the  external  atmosphere  have  very 
marked  influence  on  draft.  In  hop  drying  it  is  observed  that  the 
best  draft  is  usually  secured  about  2  or  3  o'clock  in  the  morning. 
This  is  about  the  time  when  the  greatest  temperature  differences 
exist  between  the  outside  and  inside  air,  with  a  corresponding  differ- 
ence  in  pressure  resulting  in  increased  draft.  This  advantage,  how- 
ever, is  largely  offset  by  the  great  increase  of  humidity  in  the  Htnu»- 
phere  at  night.  In  the  daytime  when  the  air  temperature  is  higli 
great  difficulty  frequently  arises  in  securing  a  draft  without  at  the 
same  time  overheating  the  hops.  Usually  a  difference  of  about  50 
F.  betw^een  the  temperature  under  the  kiln  floor  and  that  over  the 
top  of  the  kiln  is  necessary  in  California  to  cause  a  sufficient  pret^sur^* 
to  force  the  air  through  the  hops.  In  Oregon  a  difference  of  80°  F.  i> 
generally  sufficient  to  accomplish  the  same  result,  the  reason  for  the 
difference  being  that  the  hops  are  not  laid  so  deep  on  the  floor  and 
twenty  to  twenty-four  hours  are  used  in  drying  as  against  ten  to 
twelve  hours  in  some  districts  in  California.  Assuming  that  a  differ- 
ence in  temperature  between  the  atmosphere  and  the  air  in  the  kiln 
of  from  30°  to  50°  F.  is  necessary  to  cause  a  draft  through  the  hoj^ 
it  is  apparent  that  the  greatest  care  must  be  used  to  avoid  damage  t«» 
the  hops  through  overluniting. 

Many  of  the  difficulties  attendant  on  the  use  of  natural  draft  ha>»' 
been  overcome  by  recourse  to  forced  draft.  By  this  means  a  lanr* 
volume  of  air  is  driven  through  the  hops,  instantly  setting  up  a  gmJ 
circulation  of  air  and  rapidly  carrying  off  the  moisture,  so  that  ih^* 
hops  do  not  undergo  the  long  sweatiiig  and  steaming  pnK*ess  which 
is  a  necessary  accompaniment  of  the  usi»  of  a  natural  draft.  Drymir 
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is  possible  also  at  a  much  lower  temperature,  and  this  method  presents 
many  other  advantages,  among  which  is  absolute  control  of  a  low, 
even  temperature,  giving  an  increase  of  soft  resins,  flavor,  aroma,  and 
weight. 

NATURE  OF  THE  CUBING  PROCESS. 

When  the  hops  are  placed  upon  the  floor  of  the  kiln  the  cells  which 
compose  their  tissues  are  still  alive.  Proper  curing  consists  in  bring- 
ing about  the  death  of  these  cells  through  the  gradual  withdrawal 
of  water  from  them  at  a  moderate  temperature.  Within  each  cell 
are  many  chemical  substances  which  remain  separated  so  long  as  the 
cell  is  alive,  but  which  are  thrown  out  of  solution  by  the  loss  of  water 
from  the  cell  and  left  in  a  form  in  which  they  are  very  readily 
soluble.  If  the  removal  of  water  does  not  proceed  steadily,  or  if  the 
vapors  are  allowed  to  settle  back,  moisture  condenses  on  the  hops  and 
is  readily  reabsorbed  and,  coming  in  contact  with  the  readily  soluble 
substances,  dissolves  them.  In  this  condition  these  substances  cause 
blackening  or  discoloration  and  the  hops  are  injured  in  other  ways. 

Death  of  the  cells  may  be  caused  without  much  water  loss  by 
sudden  exposure  to  high  temperature.  In  such  a  case  the  chemical 
substances  no  longer  remain  separated,  but  flow  together  and  form 
new  compounds  with  resultant  changes  in  color,  aroma,  and  other 
desirable  qualities.  The  cells  may  sustain  a  considerable  water  loss 
lK»fore  they  are  killed,  provided  the  temperature  is  kept  Inflow  a  cer- 
tain point  (about  110°  F.).  As  soon  as  the  death  of  the  cell  occurs 
and  the  flowing  together  of  its  compounds  begins,  drying  should  be 
forced  somewhat  more  rapidly,  in  order  to  reduce  the  amount  of  water 
present  as  fast  as  possible,  but  even  in  this  stage  of  drying  the  tem- 
|)erature  can  probably  not  long  exceed  140°  F.  without  injury  to  the 
quality. 

PBACTICAX  DRYING. 

The  most  important  and  at  the  same  time  the  most  difficult  part  of 
hop  production  is  proper  drying.  No  other  factor  affects  the  quality, 
appearance,  and  market  value  as  much  as  the  manner  in  which  the 
hops  are  handled  during  the  curing  process. 

In  the  drying  process  three  factors  are  of  primary  importance. 
These  are  (1)  degree  of  temperature  used;  (2)  length  of  time  of 
drying;  (3)  volume  of  air  passing  through  the  hops.  Also,  in  drying 
at  a  very  low  temperature  the  humidity  of  the  air  is  an  important 
factor.  Only  the  first  two  of  the  factors  mentioned  have  been  gen- 
erally recognized,  and  the  high  temperatures  used  at  present  are  the 
result  of  shortening  the  time  of  drying.  It  is  possible  to  diminish 
the  temperature  materially  without  lengthening  the  time  of  drying 
by  forcing  through  the  hops  a  large  volume  of  air  at  low  temperature. 
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The  first  care  is  to  properly  lay  the  hops  on  the  drying  floor.  They 
should  be  spread  out  evenly  and  loosely  to  a  depth  of  14  to  24  inches 
depending  upon  the  ripeness.  In  an  uneven  floor  the  heat  will 
break  through  first  in  the  thinner  places,  which  quickly  become  dry, 
while  the  thicker  portions  remain  damp.  If  the  hops  are  trampleil 
or  otherwise  packed  together  on  the  floor  the  heat  will  not  readily 
pass  through  them  and  drying  is  rendered  uneven.  Some  practical 
growers  set  a  stout  wire  screen  of  about  5-inch  mesh  at  the  desired 
height  above  the  floor  and  the  hops  emptied  from  the  bags  upon  this 
fall  lightly  and  evenly  to  the  floor  beneath.  The  top  is  then  carefully 
leveled  wuth  a  rake. 

As  soon  as  the  floor  is  laid  the  fires  are  started  and  the  heat  is 
gradually  brought  up  to  the  desired  point.  In  from  three  to  five 
hours  the  hops  will  have  become  heated  throughout  and  sufficient 
moisture  will  be  driven  off  so  that  the  hot  air  will  readily  pass 
through  them.  Until  this  point  is  reached  the  temperature  must  l)e 
closely  watched,  as  too  rapid  firing  at  first  will  cause  the  under 
layers  to  scorch.  In  sections  where  drying  is  accomplished  in  ten 
to  twelve  hours  a  very  common  practice  is  to  turn  the  hops  witli  a 
wooden  barley  fork  when  the-  lower  layers  are  dry  enough  to  rattl*' 
when  stirred.  This  should  be  done  only  when  absolutely  necessary, 
as  turning  breaks  and  shatters  the  hops  and  a  portion  of  the  lupulin 
is  lost.  Since  the  hops  can  not  be  turned  evenly  this  practice  hinder^ 
uniform  drying. 

During  the  course  of  drying  sufficient  ventilation  must  be  providtsl 
to  carry  off  the  moisture  without  at  the  same  time  cooling  the  sid*^ 
of  the  kiln  and  the  top  of  the  hops  enough  to  cause  the  moisture  to 
be  deposited.  Warming  the  aij  and  the  sides  of  the  kiln  above  th* 
hops  materially  aids  drying.  In  the  more  northerly  hop  regions  t!i<' 
most  successful  kilns  are  ceiled  to  the  top,  thus  better  retaining  th«» 
heat. 

The  almost  universal  failure  to  recognize  the  harmful  effects  of 
high  temperature  in  drying  has  caused  wide  diversity  in  practicv. 
Temperatures  of  over  200°  F.  are  not  uncommon.  That  this  is  far 
too  high  has  been  shown  by  experiments  made  in  the  field  witli  ht>p- 
cured  on  various  kilns  at  different  temperatures.  Aside  from  ruinin:: 
the  flavor  by  overdrying  or  scorching,  there  is  a  distinct  loss  of  valu- 
able essential  i:)rinciples  by  drying  at  high  temperatures.  The  vola- 
tile oil,  to  which  the  aroma  is  largely  due,  is  partially  eva[K>niti«l 
and  the  lupulin  is  rendered  inferior,  since  the  amount  of  the  desirabl*- 
soft  resins  becomes  proportionately  less  as  the  di*ying  temperatutv  i- 
increased.  The  best  temperature  for  drying  is  yet  to  Ik*  detenuin<Hl. 
but  everv  consideration  indicates  that  it  should  be  much  lower  thai 
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tical  experience  has  shown  that  good  drying  may  be  accomplished 
with  a  temperature  of  110°  F.,  and  the  general  trend  of  opinion  is 
toward  the  use  of  the  lower  temperatures  in  drying.  No  fixed  tem- 
perature, however,  can  be  a&signed  as  the  most  suitable  for  drying, 
because  a  degree  of  heat  which  at  one  stage  of  drying  would  probably 
be  detrimental,  at  another  would  have  no  injurious  effects.  In  taking 
the  temperature  care  should  be  used  to  see  that  the  thermometer  is 
placed  where  the  heat  on  the  hops  is  greatest.  This  point  has  been 
found  to  be  just  below  the  drying  floor.  During  the  first  part  of  the 
drying  a  thermometer  below  the  cloth  of  the  drying  floor  will  register 
higher  than  one  placed  on  the  floor  at  the  bottom  of  the  hops,  and 
one  placed  just  above  the  hops  will  register  30**  to  40°  lower  until 
drying  is  perhaps  half  finished  or  until  th^  heat  breaks  through  the 
hops.  During  this  period  of  drying  the  heat  is  concentrated  on  the 
lower  layers  of  hops,  and  here  the  greatest  care  is  necessary  to  avoid 
injury.  When  the  heat  begins  to  break  through  the  hops  the  upper 
thermometer  will  show  a  rapid  rise  of  temperature,  while  the  one 
l)eIow  the  floor  will  show  a  decline.  From  this  point  on  to  the  end  of 
the  drying  the  two  thermometers  will  show  approximately  the  same 
tlegree  of  temperature. 

As  already  stated,  hops  are  frequently  cured  in  from  ten  to  twelve 
hours,  but,  other  conditions  being  equal,  a  higher  temperature  must 
l>e  used  than  when  the  time  is  extended  to  eighteen  or  twenty  hours. 
The  advantages  of  slower  curing  or  curing  at  a  lower  temperature 
should  be  universally  understood  by  hop  growers.  Even  a  moder- 
ately high  temperature  continued  too  long  will  damage  the  quality 
of  the  hops,  the  same  as  too  high  a  temperature.  In  order  that  the 
hops  may  be  dried  at  as  low  a  temperature  as  can  be  made  to  do  the 
work  a  strong  draft  is  necessary  during  the  drying  to  continuously 
carrj'  off  the  moisture  from  the  hops.  There  is  no  doubt  that  the 
principle  of  the  air-blast  kiln  at  present  most  satisfactorily  meets 
these  requirements. 

No  definite  rule  has  yet  been  given  for  determining  when  hops 
are  sufficiently  dried.  The  condition  in  which  they  may  be  safely 
removed  from  the  kilns  can  at  present  be  told  only  by  experience. 
The  amount  of  drying  will  vary  from  day  to  day,  being  dependent 
upon  weather  conditions  and  the  ripeness  of  the  hops.  In  gen- 
eral, drying  should  continue  until  nearly  all  the  stems  or  cores  are 
shriveled,  but  are  still  soft  and  pliable.  If  overdried,  the  stems 
crumble  and  break  readily,  and  the  lupulin  loses  its  bright,  clear 
yellow  appearance  and  turns  brown.  If  hops  are  taken  off  the  kilns 
slack  or  underdried  they  are  very  apt  to  heat,  which  turns  the 
lupulin  brown,  and  to  develop  a  sour  musty  smell  which  makes 
them  undesirable.     If  they  are  high  dried  or  overdried  they  will 
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break  badly  and  become  chaffy,  and  they  also  develop  a   burut, 
peanutty  odor. 

The  thin  leaflike  portions  of  the  hop  usually  become  dry  enough 
to  break  readily  by  the  time  the  stems  are  dried  sufficiently  to  make 
safe  the  removal  of  the  hops  from  the  kiln.  This  condition  may  be 
remedied  by  closing  the  ventilators  half  an  hour  before  the  drying 
is  finished.  This  will  also  somewhat  restore  hops  that  have  been 
overdried,  as  the  further  escape  of  moisture  from  the  kilns  is  pre- 
vented, which  then  tends  to  equalize  in  the  hops,  soon  softening  and 
toughening  them.  Many  careful  dryers  make  a  regular  practice  of 
gradually  closing  the  ventilators  as  drying  proceeds,  and  finish  the 
kiln  with  them  tightly  closed.  The  same  result  may  be  indifferently 
accomplished  by  opening  all  the  doors  of  the  kiln  and  letting  the 
hops  cool  for  about  an  hour,  as  by  this  process  they  absorb  moisture 
from  the  air  and  become  less  brittle. 

STJLPHXTBIN^G.    . 

The  practice  of  sulphuring  hops,  which  is  now  almost  universal, 
is  a  response  to  the  demands  of  the  market  chiefly  for  the  pale 
yellowish  green  grades.  The  use  of  sulphur  not  only  gives  tin* 
hops  the  desirable  yellow  color,  but  makes  them  more  uniform  in 
appearance,  thus  increasing  their  salability.  Many  dealers  an' 
guided  more  by  color  than  by  other  qualities,  and  such  dealers  have 
been  known  to  rate  unsulphured  hops  as  inferior,  while  sulphure*! 
hops  from  the  same  field  were  classed  as  choice. 

The  use  of  sulphur  improves  the  color  by  bleaching,  injures  the 
micro-organisms  present,  thus  probably  improving  the  keeping  qual 
ity,  and,  according  to  a  widespread  belief,  accelerates  the  dryini:. 
The  sulphur  is  usually  burned  beneath  the  kiln  floor  at  the  coni- 
mencement  of  drying.  The  usual  practice  is  to  u.se  from  2  to  <■ 
pounds  of  sulphur  for  each  100  pounds  of  undried  hops.  The  action 
of  the  sulphur  is  most  energetfc  while  the  hops  are  yet  fresh  anil 
damp.  Only  refined  sulphur  of  guaranteed  purity  should  be  unnI, 
as  the  crude  sort  usually  contains  impurities  which  may  injure  th^ 
quality  of  the  hops.  The  best  results  are  secured  with  what  is  known 
commercially  as  rock  sulphur.  Roll  sulphur  differs  from  this  only 
in  the  form  in  which  it  is  cast  and  has  no  greater  bleaching  power. 

TYPES  OF  KILNS. 

With  respect  to  construction,  there  are  many  kinds  of  kilns.     Wliat 
ever  kind  of  structure  is  used  for  drying  hops  certain  features  an 
essential,  and  these  may  be  comprehended  in  the  description  of  j 
typical  kiln.     As  regards  methods  of  operation  in  the  United  St^it-*- 
two  general  types  must  be  recognized.     In  the  stove  kiln  the  h<:»* 
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are  heated  by  a  stove  or  furnace  placed  under  the  floor;  in  the  air- 
blast  kiln  a  current  of  heated  air  from  the  outside  is  forced  in  by  a 
fan. 

The  Stove  Kiln. 

This  type  of  hop  drier  consists  essentially  of  a  furnace  room  h<^ated 
by  a  large  stove  or  furnace  and  a  drying  room  immediately  overhead, 

into     which     the  

heated  air  from 
the  furnace  passes 
through  cracks  in 
the  floor.  The 
stove  may  be  sit- 
uated in  the  center 
of  the  furnace 
room,  but  is  com- 
monly placed  at 
one    side    and    so 

arranged  that  the  firing  can  be  done  from  the  outside.  A  very  suc- 
cessful type  of  kiln  is  shown  iji  figures  6,  7,  8,  and  !).  This  combines 
the  features  of  the  simple  furnnce  room  with  tliose  of  a  style  of  kiln 
iise<l  on  the  Pacific  coast  and  known  as  the  "  double-hopper  "  kihi. 
The  building  is  a  well-sided  frame  Sd  fet't  stguare  and  measures  32 

feet  to  tfie  jilate, 
from  which  the 
four-sided  roof  is 
carried  up  at  one- 
half  or  two-thirds 
pitch.  At  the  top 
an  opening  8  fwt 
square  is  left,  over 
which  is  built  the 
\entilator  or  cu- 
|)ola  to  a  height  of 
12  feet.  Two,  or 
sometimes    four, 

Flo.  7.~PUno(«««nil  or  drying  floor  ol  stove  kiln.  shutterS,   hinged  tO 

the  sides  of  the 
cupola  at  the  top,  are  fitted  with  ropes  and  pulleys,  by  means  of 
which  they  may  be  opened  and  closed.  Six  feet  below  the  plate,  or 
26  feet  from  the  ground,  are  placed  the  joists  which  support  the  dry- 
ing floor,  which  is  composed  of  slats  1  to  2  inches  wide  carefully 
spaced  at  the  thickness  of  one  slat  aptirt  {fig.  7).     Over  the  slats  is 
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stretched  a  kiln  cloth  or  carpet  of  8  to  10  ounce  jute,  similar  in 

quality  to  the  ordinary  barley  sack.     From  the  drying  floor  to  the 

plate  the  inner  wall  of  the  kiln  is  ceiled  in  order  to  retain  the  heat. 

In  humid  regions  the  bePt  results  nre  secured  when  the  ceiling  is 

carried  up  on  the 
rafters  nearly  to 
the  top  of  the  roof. 
In  the  center  of 
the  room  below 
the  drying  floor  is 
a  second  indosure 
18  feet  square, 
made  of  2  by  4 
inch  studding,  10 
feet  high,  and 
lathed  and  pla.<:- 
tered  on  the  out- 
side to  within  111 
inches  of  the  floor. 

leaving  next  the  ground  an  open  space  for  the  admission  of  air.     The 

draft  is  largely  controlled  by  means  of  large  doors  opening  to  the 

outside  from  the  main  room.     In  the  type  of  kiln  without  the  hoi,|>er 

air  is  admitted  through  openings  in  the  mitside  walls  close  to  th- 

ground.      These 

draft  openings  are 

provided  with 

shutters    which    iji 

case    of    a    strong 

wind  are  closed  on 

the  windward  side 

to   prevent    uneven 

drying. 

From  the  top  of 

the   studding   used 

in  making  the  wall 

of  the  inner  inclo- 

sure,    timbers    run 

on   a    slant   to   the 

outside   walls, 

which     they     join 

just  below  tlie  drv-    ^'^  9.— PwBpoctlvc  oJ  stove  kiln  the  plum  o(  whlrh  «b>  ■bo*-   i' 

ing     floor.     These 

timbers  are  likewise  lathed  and  plastered,  forming  as  it  were  a  hup.' 
hopper  below  the  drying  floor  (fig.  8),  The  furnace  is  set  in  om- 
side  of  this  inner  room,'anil  tlie  large  pipe  then-from  makes  n  cirti.i: 
of  the  hopper  at  about  10  feet  from  the  ground  and  is  then  led  lo  tl^- 
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chimney  outside.  This  kiln  may  be  single  or  double,  as  shown  m  fig- 
ures 6, 7,  and  8.  The  size  may  be  reduced  to  suit  the  needs  of  the  user, 
and  brick  or  stone  may  sometimes  be  used  with  advantage  in  its  con- 
struction. The  drying  floor,  however,  should  never  be  less  than  20 
feet  above  the  ground,  on  account  of  the  danger  of  scorching  the  hops. 

The  superior  advantages  claimed  for  this  kilil  are  the  even  distribu- 
tion of  the  heated  air  to  the  drying  floor,  the  strong  draft  induced 
by  causing  all  the  air  to  pass  in  through  the  small  furnace  room 
where  it  is  highly  heated,  and  in  the  distance  of  the  drying  floor  from 
the  furnace,  whereby  the  danger  of  scorching  the  hops  by  direct  radia- 
tion is  largely  diminished.  In  this  kiln,  also,  the  objections  to  the 
real  hopper  form  are  largely  overcome,  since  the  lower  portion  of  the 
woodwork  does  not  come  so  close  to  the  stove  as  to  be  in  danger  of 
catching  fire. 

On  a  level  with  the  drying  floor  at  one  side  of  the  kiln  a  platform 
is  constructed,  from  which  the  green  hops  are  transferred  to  the  dry- 
ing floor.  When  possible  the  kiln  is  erected  on  sloping  ground,  so 
that  the  hops  may  be  unloaded  thereon  from  wagons,  which  approach 
the  kiln  on  a  driveway  formed  by  a  slight  embankment.  Inclined 
wooden  driveways,  as  shown  in  figure  14,  are  sometimes  used,  but  the 
more  common  practice  is  to  bring  the  hops  from  wagons  on  the 
ground  to  the  platform  by  means  of  an  elevator  (fig.  9). 

At  one  side  of  the  drying  floor  doors  sliding  vertically  permit  the 
hops  to  be  readily  shoved  off  into  the  hop  car,  which  is  brought 
alongside  the  kiln  with  its  top  just  below  the  level  of  the  floor 
(fig.  8). 

The  "  double-hopper "  kiln  has  failed  to  realize  the  advantages 
hoped  for  on  its  introduction  some  years  ago.  It  is  not  only  very 
liable  to  destruction  by  fire,  but  the  lower  hopper  limits  too  much 
the  air  space  below  the  hops  and  does  not  give  the  necessary  draft 
at  the  temperatures  most  suitable  for  curing. 

The  Air-blast  Kiln. 

The  desirability  of  maintaining  a  strong  draft  through  the  hops 
while  drying  on  the  kiln  has  led  to  the  employment  of  various  arti- 
ficial means  for  this  purpose.  A  device  for  producing  a  forced  draft 
which  has  long  been  used  in  England,  and  frequently  tried  in  the 
United  States,  but  with  poor  success,  is  an  exhaust  fan  placed  in  the 
ventilating  shaft  of  the  kiln.  In  an  improved  method  of  drying  with 
a  forced  draft  which  has  been  used  successfully  on  the  Pacific  coast 
during  the  last  few  years  a  blast  fan  is  used  to  drive  the  air  through 
the  hops  from  below.  The  main  features  of  this  method  are  illus- 
trated in  the  air-blast  kilns  of  the  Pacific  coast  shown  in  figures  10, 
11, 12,  and  18. 
ao4 
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These  kilns,  constructed  of  wood,  of  corrugated  iron,  or  of  concrete 
blocks,  are  from  30  to  30  feet  square,  and  for  economy  and  con- 
venience three  or  more  are  usually  operated  in  series  under  a  single 
roof  (fig,  13).  Two  drying  floors  ore  provided  in  each  kilo  {6g.  li), 
the  first  9  feet  from  the  ground  and  the  second  7  feet  above  the-firpt. 
The  lower  floors  are  generally  made  of  slats  and  covered  with  a 
kiln  cloth  in  the  usual  manner  (fig,  11),  but  the  upper  floor  is  made 

of  removable  wire- 
covered  section?. 
The  distance  from 
the  gi'oimd  to  tile 
plate  is  18  feet  and 
to  the  comb  of  the 
roof  30  feet.  A  low 
ventilator,  fitted 
with  shutters  at  the 
sides,  terminates  tho 

It-  oor piano   alr-l>      t    iln.  ^^^^     ^^^     rUTSS     thc 

entire  length  of  the  building.  The  draft  in  these  kilns  is  produced 
by  a  blast  fan  from  7  to  0  feet  in  diameter,  driven  by  a  steam  engine 
at  a  rate  of  speed  high  enough  to  produce  a  slight  pressure  in  the 
air-tight  room  below  the  hops.  As  soon  as  the  fan  is  started  the 
pressure  is  established  and  the  nir  quickly  passes  through  the  bop- 
and  escapes  at  the 
ventilators  in  the 
roof. 

The  air  intake  is 
outside  the  kiln,  and 
just  Ix'fore  the  air 
enters  the  fan  it  is 
drawn  through  a 
sectional  steam 
heater,     constriictei! 

,,.,-.  .  ^'la.  II,— rJaaolBFcondoidrvingllDOrorBlr-bUiit  kiln. 

or  I-uich  iron  pipes, 

wliereby  its  temperature  may  1h'  maintained  constant  at  any  dcsirtsl 
point.  A  large  pipe.  alx)ut  5  fwt  in  diameter,  conveys  the  air  inio 
the  kilns  (figs.  10  and  12),  At  the  center  of  each  kiln  the  air  i- 
delivered  downward  tlirniigh  !i  curved  outlet  of  the  main  pipe.  :U 
inches  in  diumeler,  and  fitto<l  with  a  damper  by  means  of  which  ih.- 
amount  of  air  admitted  to  the  individual  kiln  is  controlled.  BoIom 
each  outlet  pipe  is  a  Siuicer-slia ped  concrete-lined  depression  in  ib< 
kihi  door  which,  n-ceiving  the  innishing  air,  deflects  and  distribiiit"~ 
it  evenly  to  tlie  drying  hops  above. 
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In  a  kiln  36  by  36  feet,  when  the  hops  are  laid  15  inches  deep,  the 
green  weight  is  estimated  at  7,S00  pounds.  The  conversion  of  the 
hops — ^that  is,  the  number  of  pounds  when  green  required  to  produce 
1  pound  when  dry — varies  from  3J  to  4,  This  means,  therefore, 
that  in  drying  a  fioor  of  hops  of  the  dimensions  just  given,  from 
.'j.OOO  to  5,500  pounds  of  moisture  must  be  carried  off.  To  accom- 
plish this  speedily  a  very  larjife  volume  (if  air  is  necessary  if  the 
temperature  is  kept 
below  the  point 
where  the  quality  of 
the  hops  is  affected. 
The  superiority  of 
this  type  of  kiln  ' 
when  equipped  with 

i>  .  .         ^  no.  II.— Scctloaa 

a  blast  fan  of  suffi- 
cient size  lies  in  the  i)ost>ibility  of  driving  through  the  hoiw  ii  large 
volume  of  air  at  a  low  temperature,  thus  carrying  away  the  moisture 
and  perfectly  drying  the  hops,  while  overheating,  overdrying,  and 
.s-orching  are  avoided. 

The  ordinary  stove  kiln  may  be  readily  converted  into  an  air-blast 
kiln  by  the  installation  of  blowers  and  devices  for  heating  the  air. 
Figiire  14  .shows  a  group  of  six  stove  kilns  so  mo<lified  at  an  exi>ense 


Plo.  13.— Prnpratlve  of  atr-bUst  kiln  the  plans  of  which  arp  ihown  In  llgurea  10. 11,  and  12. 

iiuch    le.ss  than  that  neces.sary  for  the  construction  of  an  enticely 
ipw  plant. 

TBKATICENT  IN  THE   COOLXK. 

A   very  important  part  of  the  successful  curing  of  hops  is  the 

iHiulIing  which  they  receive  in  the  cooling  or  storage  ntoin.     The 

triihling  used  for  this  purpose  (fig.  15)  is  now  generally  detached 

roiii  the  drying  kiln  and  placed  at  a  distance  of  100  to  'iOO  feet  as 

siift'giiard  HgiiinsI  fire.     Figure  16  shows  a  sectional  elevation  of 

(-<M>ling  house  with  the  two  storage  floors  above  the  baling  floor. 


If  necessary  the  lower  floor  may  also  be  used  for  storage,  but  thU 
necessitates  elevating  the  hops  to  the  second  floor  for  baling.  The 
building  should  be  of  tight  construction,  especially  in  humid  regions. 


Fio.  H  —Group  of  si 


to  prevent  the  loose  hops  from  absorbing  too  much  moi>tni-u  fm 
the  air. 

The  kiln  is  ccmnectcd  with  the  cooh'r  by  an  c!i'vate<i  trunnv^i 


o\Tr  wbicii  is  riui  a  large  car  carrying  the  freshly  dried  hops.  I  '■ 
sides  of  the  ear  arc  hinged  so  as  to  swing  open  from  the  sloping  V«- 
torn,  allowing  the  hops  to  be  readily  removed  with  little  hnndtia:: 
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The  hops  are  spread  out  on  the  floor  of  the  cooler,  where  they  lose 
(heir  heat  and  absorb  some  moisture  from  the  air.     The  stems  are 
usually  not  so  dry  as  the  other  parts  of  the  hop,  and  during  the  sweat- 
ing process  the  moisture  is  equalized  and  the  hops  become  tough  and 
pliable.    The  best-informed  growers  recognize  that  other  important 
changes  occur  during  the  sweating  process  which  materially  affect 
the  quality  of  the  product.    A  finer  and  more  pleasing  aroma,  as  well 
as  a  better  physical  appearance,  is  developed  during  sweating,  pro- 
vided the  process  is-  carefully  watched  and  the  hops  prevented  from 
!>ecoming  too  moist  cr  heated.    Under  ordinary  circumstances  these 
two  evils  are  avoided  by  loosening  up  the  hops  and  turning  them 
pver  with  fork?  or  by  moving  them  to  another  part  of  the  cooler.    If 
taken  in  time,  slack  hops  may  \ye  brought  out  in  this  way  and  prac- 
tically freed  from  their  sour,  musty  smell.    If  the  hops  in  the  cooler 
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Fio.  16.— Soctlonal  elevation  of  cooling  bouse. 

become  too  moist,  their  condition  may  be  improved  by  dumping  over 
them  a  car  full  of  hot  dry  hops  just  from  the  kiln.  Likewise  hops 
that  have  become  too  dry  in  the  cooler  may  be  helped  by  mixing 
ijvith  them  hops  taken  from  the  kiln  a  little  before  they  are  properly 
dry-  Great  care  and  good  judgment  are  necessary  for  proper  han- 
dling in  the  cooler,  and  more  attention  given  to  this  phase  of  hop 
<-iiring  will  certainly  result  in  an  improved  quality  of  product. 

BALING. 

After  the  hops  have  been  in  the  cooler  for  a  week  or  ten  days 
they  will  have  passed  through  a  sweating  process  and  be  in  good  con- 
dition to  bale.  Hops  may  be  left  in  bulk  for  many  weeks  and  suffer 
little  injury  if  the  storehouse  is  tightly  closed  to  exclude  atmospheric 
moisture.    When  suitable  for  baling,  hops  contain  just  enough  mois- 

804 
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ture  to  make  them  pliable  and  to  prevent  their  breaking  when  com- 
jjressed.  If  too  much  moisture  is  present  in  the  bale,  the  hops  will 
soon  heat  and  turn  blaek,  being  damaged  thereby  both  in  L-olor  anil 
aroma,  or  they  may  be  mined  entirely. 

For  pressing  the  hops  into  bales  several  styles  of  hop  baler  arc 
used.  In  some  sections  when- 
only  a  small  crop  is  produci-<) 
a  hand-lever  prvKi  is  u^^il. 
The  form  of  this  style  of 
press,  shown  in  figure  IT. 
produces  a  bale  measuring  '2i 
by  18  by  63  inches. 

For  harvdling  large  cro|F- 
some  form  of  power  pr^s^-  i- 
alwaysemployed.  A  moilerM 
press  which  is  easily  operali->l 
with  one  horse  is  shown  in 
figure  18.  Tills  is  a  v«;rticil 
machine  10  feet  +  inches  hi;;; 
„     ,,    .,  „  .  ..    .     .  and    30    inches    wide.     Th> 

ria.  1'.— A  iMlingpresB  operatpa  by  nsnil.  -  .^. 

doors  swing  upward  to  ii|>.-: 
and  when  closed  are  locked  by  a  bar  lock  that  fits  a  lug  at  each  end  >-i 
the  press.     The  end  gates  are  loose  and  may  be  easily  removed  wIht 
the  doors  are  open.     The  follower  is  made  of  4  by  4  inch  timber  an 
Ij-incli  boards,  with  a  1  by  6  inch  steel  bar  across  the  top.  to  the  I'H'I- 
of  which  twin  cables  are  attached,  by  means  of  which  the  follow- 
is    brought    down. 
The  cables  wind  on 
a  winch  made  with 
a    26 ■ inch    sheave 
and  a  6-inch  drum, 
using   a    sweep    12 
feet      long.      Since 

the  cable  is  wound  | 

first  on  the  26-inch 
sheave    and    then 

feeds   onto    the    6-  ... 

Fio.  la.— A  power  pieu  opentpd  bj  oar  hofM, 
inch     drum,  ■  the 

downward  motion  of  the  follower  is  rapid  at  first,  but  become?.  v» 
slow  as  the  volume  of  hops  reaches  the  proper  size  for  the  bale.     1' 
this  press  the  box  is  refilled  and  the  follower  bn>ught  down  the  s^^i-. 
time  for  each  bale.     The  bale  produced  usually  measures  19  by  i'"-  '  ■ 
53  inches. 
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The  so-called  Sacramento  or  "  bull  wheel  "  press  (fig.  19)  requires 
two  horses   for  its  operution.     The  box  of  the  press  measures  20 
bv  52  inches  and  is  8  to  10  feet  high.     Below  the  box  is  a  3-inch 
-tet'l  shaft,  on  one  end  of  which  is  fastened  a  power  wheel  from  10 
lo  12  feet  in  diameter.     On  the  shaft  are  two  8-inch  pinions  which 
mesh  into  cog  racks  4  inches  wide  bolted  to  two  4  by  4  inch  16- foot 
scantlings   which   work   up  and   down.     These  scantlings  are  con- 
nected at  the  top  by  a  4  by  12  inch  crosspiece  7  feet  long.     From  the 
cross  piece  drop  two 
4  by   4   inch   pieces 
from    8    to    10    feet 
long,  to  the  free  ends 
of  which  is  attached 
the   follower,  which 
flls  into  the  box  and, 
when   the   power   is 

Applied  by  means  of 

the  rack  and  pinion, 

presses   down   the 

hops. 

The  lower  section 

of  each  side  of  the 

box  con.sists  of  a  door 

hinged   to  open  up- 
ward.   In  baling,  the 

bottom  of  the  press 

is    covered    with    a  .,. 
piece  at  baling  cloth 

2i      yards    long    and  FW.  19.-A  po»e7p™,  aperaW  tr  t«o  hor*.., 

from  42  to  4fi  inches 

wide,  the  doors  are  closed,  the  box  is  filled  with  hops,  another  similar 
cloth  ia  spread  over  the  hops,  and  the  follower  is  brought  down.  The 
doors  are  then  opened,  the  edges  of  the  cloth  sewed  together  with 
hemp  baling  twine,  and  the  bale  is  removed  from  the  press.  The 
iiverage  bale  from  this  press  measures  20  by  24  by  52  inches  and 
weighs  180  to  200  pounds. 

The  practice,  of  trampling  the  hops  to  facilitate  filling  the  box 
should  be  entirely  discontinued,  since  the  broken  hops  resulting  there- 
from detract  from  the  selling  (jiialities.  While  filling  the  box  the 
-orners  of  the  bale  may  be  slightly  tamped,  but  even  this  should  be 
r-aref  ully  done,  especially  if  the  hops  are  drj'.  More  careful  handling 
is  iirged,  as  the  hops  are  often  broken  and  crushed  on  the  floor  before 
M>ing  baled  and  this  gives  them  a  bad  appearance. 
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Hops  are  baled  in  jute  bagging-,  16  threads  or  less  to  the  inch. 

About  5  running  yards  of  bagging  are  required  for  each  bale.    This 

weighs  from  7^  to  10  pounds,  and  for  it  5  pounds  tare  is  allowed  in 

sellitig. 

COST  AND  YIELD  OF  CBOF. 

The  cost  of  production  varies  so  greatly,  owing  to  differences  in  the 
value  of  land,  price  of  labor,  yield,  and  methods  of  operation  in  differ 
ent  sections  of  the  United  States,  that  it  is  not  feasible  to  attem[)t  to 
estimate  the  total  expense  of  producing  a  crop.  The  danger  of  Iosj^ 
incident  to  unfavorable  weather  or  attacks  of  insect  pests  renders  hoj* 
growing  much  more  precarious  than  raising  other  staple  crops.  The 
difficulty  of  securing  sufficient  help  at  picking  time  has  added  much 
to  the  hazards  of  the  crop  in  recent  years.  Some  estimates  of  thf 
more  important  expenses  of  production  are  as  follows : 

Important  items  of  coat  in  hop  production. 

Roots per  thousand—  $2.00    to  $8.00 

Trellis per   acre..  80.00   to  90.00 

Twine  do 4.00    to  7.00 

Cultivating do 6.50   to  la  00 

Training do 11,00    to  22.00 

Spraying do 4.00   to  12,00 

Picking per  dry  pound—      .03^  to  .06 

Curing do .01    to  .Oli 

Baling: 

For  cloth  and  twine per  bale..      .60   to  .90 

For   labor do .  15   to  .25 

Hop   press 30.00   to400.00 

The  yield  varies  widely  according  to  the  locality,  and  within  tl 
locality  according  to  soil  conditions.     In  the  following  table  is  >lio^' 
the   average   production   of  hops  per   acre   for  the   principal  ho\ 
growing  States,  according  to  the  report  of  the  United  States  Cen-^* 
for  1900 : 

Table  1. — Ai^erage  production  of  hops  to  the  acre  in  the  United  States  furi^ 

years  1819, 1889,  and  1899, 


states. 


New  York . . 

Oregon 

California  .. 
Washington 


1879.      ,      1SM».  ]-f 


Pouii^s, 

i0WIMf#.    1 

564 

M7 

840 

IJoft 

l.OM 

1.64K 

1,317 

1.626  . 

In  seasons  of  good  production,  on  the  better  soils,  the  yieUl  ^ 
usually  be  much  larger.  In  California  an  acre  may  produce  1.^ 
to  2,400  pounds;  in  Washington,  1,200  to  2,000  pounds;  in  On*^- 
1,000  to  1,600  pounds,  and  in  New  York,  800  to  1,500  pounds. 

The  following  figures  from  Bulletin  No.  50  of  the  Bureau 
Statistics,  United  States  Department  of  Agriculture,  give  the  k 
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proximate  annual  production  for  the  United  States  as  compiled  from 
unofficial  estimates  for  the  years  1901-1906: 

Table  2. — Annual  production  of  hops  in  the  Vnited  states  from  1901  to  1906, 

inclusive. 


States. 


1901. 


Pminds. 
9. 000,  (TO 


Now  York 

t'ulifornia '    9. 360. 000 

Oregon .1  13,845,000 

Wtt^hington 6,630.000 


1902. 


Pofindt. 

5,850.000 
10.335,000 
16,965,000 

5,850,000 


1903. 


Pounds. 

9.000.000 
10, 920, 000 
17,550.000 

6.825.000 


1904. 


I^tinds. 
11,880,000 
12,285.000 
17,560,000 

7,410,000 


1905. 


I*ounds. 

9,360,000 
14,235,000 
22.191,000 

9,750.000  I 


1906. 


Pounda. 
12.060,000 
20,475,000 
23,985,000 
8, 77n,  OOJ 


Total 38,885,000 


39,000,000 


44,296,000  I  49,125,000  I  55,536,000  I  65,295,000 


MARKETING. 

The  most  serious  problem  confronting  the  hop  grower  is  how  to 
market  his  product  at  a  figure  which  will  give  a  fair  return  for  in- 
vestment and  labor.  Owing  in  part  to  great  fluctuations  in  prices, 
hop  growing  from  a  business  point  of  view  is  extremely  variable  and 
uncertain.  The  state  of  the  market  is  determined  largely  by  the  stock 
of  hops  held  in  storage  from  the  previous  year,  by  the  crop  condi- 
tions at  home  and  abroad  during  the  current  year,  and  by  the  proba- 
ble demand  as  judged  from  a  comparison  of  the  two  conditions  just 
mentioned.  While  tlie  state  of  the  market  is  conditioned  bv  these 
three  factors,  it  is  influenced  heavily  by  the  dealers,  hop  merchants, 
or  middlemen  who  stand  between  grower  and  consumer. 

Hops  may  move  into  the  market  in  a  number  of  ways  and  reach  the 
consumer  through  various  channels.  The  relations  of  grower  and 
consumer  in  some  of  the  more  direct  lines  of  transfer  are  illustrated 
in  the  accompanying  diagram  (fig.  20). 

Only  a  small  per- 
centage  of  hop 
growers  sell  direct 
to  consumers,  so  the 
bulk  of  the  trade 
passes  through  the 
hands  of  middle- 
men. Sales  may  be 
made  to  the  large 
dealer  direct 
through  his  buyers 
or  to  1  h  e  local 
dealer,  who  in  turn 
sells  to  the  large 
dealer;  or  growers 
may  sell  through  a  commission  merchant  who  may  act  as  agent  for 
both  grower  and  consumer.     The  broker,  or  factor,  serves  as  a  go- 
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Fio.  20.  —  Diagram  showing  movemeTit  of  hops  into  market. 
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between  for  dealers  or  for  dealer  and  consumer.  All  these  nriiddle- 
men  occupy  a  recognized  legitimate  place  in  the  trade  so  long  as  they 
confine  their  operations  to  buying  and  selling  at  market  pricers  as 
fixed  by  supply  and  demand  and  depend  for  their  profits  upon  the 
favorable  terms  which  they  may  be  able  to  make  in  the  regular  cour^ 
of  trading.  Under  existing  conditions  the  hop  crop  could  not  U» 
marketed  without  the  middlemen.  Growers  with  small  holdings 
remote  from  consumers  could  scarcely  find  a  market  for  their  prcxluct. 
even  if  the  difficulties  involved  in  arranging  credit  were  overcome. 
The  grower  is  usually  in  need  of  money  and  demands  immediate 
payment;  on  the  other  hand, the  consumer  may  not  have  funds  avail- 
able to  pay  cash  for  his  hops  at  the  time  when  it  is  necessary  to  makf 
the  purchase.  The  dealer  solves  the  difficulty  by  relieving  the  grower 
of  his  stock  and  making  cash  payment  therefor  or  a  suitable  short - 
time  arrangement  and  by  selling  to  the  consumer  on  terms  to  suit  hi* 
convenience. 

Although  much  significance  is  commonly  attached  to  the  locality  in 
which  the  hops  are  produced,  it  is  apparent  that  too  much  ennpha-'i> 
is  laid  on  geographical  origin  as  a  standard  of  quality.  It  has  lx*«'i. 
repeatedly  demonstrated  that  dealers  and  consumers  can  not  tell  with 
certainty  the  section  of  the  country  a  sample  comes  from  by  examina- 
tion alone.  Even  samples  from  the  same  yard,  when  the  condition- 
of  drying  have  differed  somewhat,  have  been  ascribed  to  widely  dif- 
ferent sections  by  expert  judges  of  hops. 

The  price  which  a  consumer  will  pay  for  hops  depends  largely  oi. 
their  origin,  thus  making  it  frequently  possible  to  deliver  hops  gn>wn 
in  one  section  when  the  sale  was  made  on  hops  from  another  whiv' 
commanded  a  different  price.  Unfortunately,  there  is  no  definite 
standard  of  quality  in  judging  hops,  and  there  is  apparently  ti*- 
much  importance  attached  to  origin  alone.  While  geograplii* 
origin  may  be  of  some  importance,  its  usefulness  as  a  standard  <'f 
quality  is  small  compared  with  the  tests  usually  applied  in  judgi^iL 
the  value  of  hops.  In  determining  the  relative  quality  of  diffen.n 
lots  of  hops  a  fixed  standard  of  valuation  founded  on  intrinsic  quiili 
ties  rather  than  preference  would  be  exceedingly  valuable  to  U^il 
producer  and  consumer. 

The  present  unsatisfactory  conditions  of  marketing  offer  opj>^'r 
tunities  for  inij)r()vement   along  several  lines.     One  of  the  ^n^ati-* 
needs  of  the  hop  industry  is  more  complete  and  accessible  statiMi- 
of  production  and  consumption,  not  only  that  growers  may  pov»: 
their  acreage  by  the  prospective  demand,  but  that,  by  knowing  il 
amount  consumed  during  the  current  year,  the  stocks  remainin;;r  " 
the  hands  of  the  consumers,  and  the  crop  conditions  at  home  «■ 
abroad,  an  intelligent  opinion  may  be  formed  as  to  the  probable  n*la 

304 


39 

tion  l)etween  supply  and  demand  and  what  prices  may  therefore  be 

reasonably  expected.     From  the  return  made  by  the  oflBcers  of  the 

internal-revenue  service  a  quarterly  statement  would  show  the  total 

amount  of  hops  consumed,  and  from  the  consumption — its  increase 

or  decrease — the  market  possibilities  could  be  inferred.     Also  the 

necessity  is  very  great  for  frequent  reliable  statements  of  European 

crop  conditions.    The  hop  market  is  controlled  by  the  production  in 

the  United  States,  England,  Germany,  and  Austria;  and,  since  the 

surplus  production  of  the  United  States  is  exported  almost  entirely 

^o  England,  crop  conditions  abroad  practically  control   American 

prices.    More  reliable  and  detailed  statistics  of  home  production  are 

needed.    So  many  exaggerated  reports  are  circulated  for  the  purpose 

of  influencing  the  market  that  an  exact  census  of  the  acreage  set  out, 

the  acreage  harvested,  and  the  number  of  bales  produced  would  be 

of  incalculable  benefit  to  the  pjroducer ;  and  this  end  would  be  much 

furthered  by  thorough  cooperation  on  the  part  of  the  hop  growers 

themselves. 

On  the  Pacific  coast  several  hop  growers'  associations  have  been 
organized  along  similar  lines  and  with  the  same  general  purpose  as 
the  citrus  growers'  associations  and  others  in  southern  California. 
Other  organizations  modeled  along  the  lines  of  the  hop  growers' 
associations  or  cooperative  unions  of  Europe  should  enable  growers 
to  protect  their  interests  better  and  to  secure  recognition  unobtain- 
able as  individuals.  The  industry  is  so  centralized  in  the  various 
States  that  a  very  small  number  of  associations  could  easily  include 
practically  all  the  growers  in  their  membership.  With  proper 
c*oopt?ration  on  the  part  of  the  members  of  the  associations  and  the 
iibandonment  of  the  attitude  of  suspicion  and  distrust  which  too 
>ften  characterizes  the  relations  of  producers  with  each  other,  it 
-ihould  be  possible  for  growers  to  secure  the  adequate  collection  and 
listribution  of  the  most  necessary  statistics  of  production  and  con- 
Numption  and  to  more  fully  acquaint  themselves  with  the  need  of 
Hotter  methods  and  of  greater  facilities  for  handling  the  business. 
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Experiment  Station  Worli  U  a  subseries  of  brief  popular  bulletins  compiled 
from  the  published  reports  of  the  agricultural  exiieriment  stations  and  kindred 
institutions  In  this  and  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country'  information  regarding  experiments  at 
the  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them,  and 
exi>erience  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must,  not  be  dei^ended  upon  to  produce  "  rules  for  farming." 
How  to  apply  the  results  of  experiments  to  his  own  conditions  will  ever  remain 
the  problem  of  the  individual  farmer. — A.  C.  True,  Director,  Office  of  Exi>eri- 
ment  Stations. 
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EXPERIMENT  STATION  WORK/ 


EXTENSION  OF  EIGE  CTILTTJBE.^ 

Rice  production  in  this  country  and  the  acreage  allotted  to  the  crop 
has  in  recent  years  undergone  an  enormous  increase.  As  pointed  out 
by  the  Twelfth  Census,  only  161,312  acres  were  grown  in  1889  and 
342,214:  acres  in  1890,  while  according  to  statistics  gathered  by  this 
Department  the  area  devoted  to  the  crop  in  1905  was  482,479  acres 
and  the  total  production  for  the  year  amounted  to  13,606,989  bushels. 
The  first  rice  was  grown  in  the  United  States  about  the  middle  of  the 
seventeenth  century,  and  the  crop  was  introduced  into  South  Caro- 
lina toward  its  close.  For  vears  our  rice  culture  was  limited  to  cer- 
tain  sections  along  the  South  Atlantic  coast,  until  within  recent  years 
some  of  the  prairie  lands  of  Louisiana  and  Texas  were  opened  up  to 
the  culture  of  the  crop.^  During  the  last  four  or  five  years  a  good 
beginning  in  rice  culture  has  also  been  made  in  Arkansas,  with  results 
indicating  the  possibility  of  widely  extending  the  area  of  profitable 
rice  culture  on  lands  not  hitherto  considered  adapted  to  this  crop. 

In  1902  the  Arkansas  Experiment  Station,  in  cooperation  with  a 
farmer  who  conceived  the  idea  of  growing  rice  on  Arkansas  prairie 
lands,  introduced  rice  culture  on  a  limited  scale  in  Lonoke  County, 
a  little  southeast  of  the  center  of  the  State.  A  good  stand  was  ob- 
tained from  the  first  sowing,  and  the  result  secured  demonstrated 
that  the  crop  can  l)e  successfully  grown  on  these  prairie  lands  when 
proper  irrigation  facilities  are  provided. 

The  following  year  the  station,  in  cooperation  with  the  Irrigation 
and  Drainage  Investigations  of  the  OiBce  of  Experiment  Stations  of 
tliis  Depaitment,  sank  a  well,  installed  machinery,  and  constructed 
levees  to  put  a  greater  area  imder  irrigation.  In  1904  10  acres  were 
o-rown,  and  although  the  crop  was  not  sown  until  late  it  was  success- 
ful from  the  beginning,  one  plat  jnelding  as  high  as  75  bushels  per 

o  A  profifress  record  of  experimmital  iuqiilrles,  published  without  assumption  of 
ro»p<mslbillty  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
reported  by  the  stations. 

6  Compiled  from  Arkansas  Stn.  Buls.  89  and  04. 

r  S<-e  also  r.  S.  I>opt.  Agr.,  Farmers'  Bui.  110,  Rice  Culture  in  the  Tnited 
Stntes,  by  S.  A.  Kuapp. 
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^  area  was  increased  to  30  acres,  but  owing  to  unfav- 
onditioiis  only  25  acres  were  harvested.  About  17 
IS  rico  yielded  r»3  bushels  and  about  8  acres  of  Japan 
■  acre,  the  average  for  the  t^*o  varieties  being  S"-8 

eage  of  rice  was  greatly  increased  over  that  or  previ- 
industiy  had  extended  from  Lonoke  to  Prairie, 
nd  St.  Francis  counties,  and  the  total  area  devoted  to 
:)ut  5,000  acres.  The  total  production  was  e.stiniiited 
mshels.  The  season  was  in  many  respects  very  unfa- 
ving  rice,  yet  where  the  soil  was  well  prepared,  the 
rly,  irrigated,  properly,  and  hairested  at  the  right 
as  satisfactory.  X  rain  and  wind  storm  on  Septemher 
te  planting  had  not  yet  been  harvested,  damaged  the 
2  per  cent,  and  still  greater  injury  was  snstainetl  from 
n  October.  Much  of  the  loss  was  due  to  late  sowing, 
leavy  rains,  and  also  the  result  of  showers  during  the 
lation. 

riment  station  crop  in  1906  is  was  impossible  to  plow 
on  account  of  heavy  rains  in  the  fall  and  winter  of 
IS  not  until  April  K»  that  the  stubble  was  turned  and 
28  that  the  land  was  finished.  The  ground  was  very 
Idy  and  it  was  necessary  to  disk  it  three  times  and  (o 
1  with  the  harrow.  The  seed  was  sown  broadcast  at  the 
I  to  IJ  bushels  per  acre,  then  disked  in  and  crossed  witli 
arrow.  The  first  sowing  was  made  April  20  and  the 
d,  TT.tfi  huhhcls  per  acre,  was  harvested  from  that  pl"t- 
'as  variety  produced  at  the  rate  of  61.84  bushels  and  the 
labels  per  acre,  the  average  being  5T.5  bushels.  The  irri- 
jf  this  crop  was  eighty-four  days.  Contrary  to  the  expe- 
wo  preceding  vcars, Honduras  rice  produced  the  maxi- 
I'obably  owing  to  the  fact  that  the  Japan  plats  were  all 
later  and  thci-efoi-e  suffered  from  storms,  cool  nights. 
>Kts.  MTiere  the  two  varieties  were  sown  on  sod  !»»<' 
IP  conditions  Japan  made  a  much  better  yield,  '[lon- 
"amed  for  the  country  from  which  the  seed  came,  and 
'•^y  vurietv,  was  recently  introduced  from  that  coimtn' 
I'tniont.  These  two  variclies,  which  are  the  only  kiml^ 
'f^  Arkansas,  arc  briefly  described  as  follows: 
's  a  slum,  thick  Ueruel.  a  thick  h»II,  and  heavy  grain.  It  la  nut  f»> 
'l>iriis,  iiuil  tin-  straw  la  smnller  ami  er^on  when  tUe  in'alu  Is  ripi?' 
'  'T  Itpiiii  i„  111,,  ji,|iiiu  is  small.  Since  the  grniua  <Io  not  lirc.it « 
""I  in:jiv  litiiit  rUo  than  the  lUiuiiuriis,  Thp  market'  prUf  fcr 
'•  '**  !i  little  lews  limn  for  lliiinlunis,  but  the  yieW  <s  greater. 
'*^  'ills  !i  iiirt;,.  gniln.  ii  la",  stiff  stalk,  ami  is  not  so  easily  Wown 
■"■li'tk.s  iinvo   tlicli-  a-lvnutiiftcs  and  »llwnlvnntn«eB.     Our  (•ximtI- 


nicnts,  bas^l  uikjii  ti\'o  years'  tests,  proved  that  Japan  is  well  adapted  to  our 
8oil  and  climate.    Japan  inny  be  planted  later  than  Honduras  with  f^ood  results. 

The  character  of  the  soil  of  the  Prairie  Longue  and  Grand  Prairie 
regions  of  Arkansas,  which  have  been  found  especially  adapted  to  rice 
culture,  arethus  described: 

The  low,  level  eharacter  of  the  land,  the  stiff  texture,  and  lm|>ervious  subsoil 
are  peculiarly  favorable  to  holding  water  during  irrigation,  thus  (H'onomizing  the 
amount  necessary.  The  ground  dries  iuiniediately  after  the  water  has  been 
turned  off.  si»  the  binder  and  team  will  pjuss  over  it.  An  abundant  supply  of 
pure  water  <'an  be  secured  from  wells  ranging  in  depth  from  100  to  200  feet. 
Th(»  geological  formation  Is  such  that  the  lift  is  not  usually  more  than  from  20  to 
40  feet.  Delta  lands  of  the  Mississippi  and  those  of  the  rivers  of  the  Caroliuas 
and  Georgia  produce  a  fine  grade  of  rice,  which  reaches  the  market  early  and 
brings  fancy  prli-es.  However,  In  manj'  cases  these  lands  are  not  adapted  to  the 
uw  of  the  improved  machinery,  conscniuently  the  expense  of  growing  the  crop  is 
great er  than  that  of  the  prairie  lands. 

The  alluvial  lands  of  south  Arkansas  are  In  many  places  adapted  to  rice 
culture.  I*ure  warm  water,  with  nitrates  and  other  soluble  plant  food,  can  be 
taken  from  lakes,  ponds,  bayous,  and  Havers  at  vei-j'  little  exjiense. 

It  is  stated  that  the  lands  which  are  now  devoted  to  rice  are  lands 
that,  owing  to  lack  of  drainage  and  reclamation,  wei*e  not  adapted  to 
other  fiekl  crops  and  were  ahnost  exclusively  used  for  grazing.  A 
fanner  planted  40  acres  of  bottom  land  lying  adjacent  to  Bearskin 
I^<ike  witli  rice  in  order  to  determine  whether  irrigation  would  kill 
nut  gras^,  which  was  very  abundant  in  the  field,  and  at  the  same  time 
produce  a  crop  of  rice.  The  experiment  was  successful  and  an 
average  yiehl  of  4(4  bushels  of  rice  per  acre  was  secured. 

The  time  of  planting  largely  depends  upon  the  season,  but  it  is 
reconnnended  that  for  southern  Arkansas  the  crop  bo  planted  as  soon 
as  all  danger  of  frost  is  over  and  the  ground  warm  enough  to  germi- 
nate the  seed,  which  will  usually  be  from  Apiil  1  to  May  15.  Hon- 
duras should  l>e  planted  earlier  than  Japan,  which  may  be  sown  any 
time  until  Mav  IT). 

So  far  few  insect  pests  and  fungus  diseases  and  no  noxious  weeds, 
except  red  rice,  have  appeared  in  the  rice  fields  of  the  State. 

Red  rice,  according  to  Dr.  S.  A.  Knapp,  "  is  so  called  from  the  red 
color  of  the  grains.  In  most  cases  the  grain  is  colore<l  a  dark  red 
through  the  entire  substance.  In  other  instances  seeds  may  present 
aiiv  shade  of  color  l)etween  the  red  and  the  white:  ajrain.  onlv  the 
m.hh1  coat  contains  the  coloring  matter,  and  in  this  case  the  grain 
conies  from  the  mills  clean  and  white,  or  with  little  stripes  of  red 
where  the  coat  has  l)een  imperfectly  removed."  The  presence  of  a 
few  grains  of  red  rice  in  milled  rice  lowei-s  its  giade.  and  reduces 
its  pri(*e.  It  is,  therefore,  important  to  keep  red  rice  out  of  rice 
iield>. 
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In  order  to  keep  red  rice  from  the  rice  field  it  is  advised  to  grow 
a  few  acres  isolated  and  planted  on  sod  or  new  land  for  seed,  and  to 
select  the  largest,  earliest,  and  best  heads  for  the  next  crop.  AMien 
red  rice  appears  the  field  should  be  plowed,  disked,  and  harrowed  as 
soon  as  the  crop  is  harvested.  If  the  land  is  dry  and  hard,  flooding 
will  germinate  many  of  the  seeds,  which  will  then  be  killed  during 
the  winter.  Other  seed  germinating  in  the  early  spring  mat  be  killed 
by  spring  plowing.  AVhen  red  rice  has  obtained  a  firm  hold  in  the 
field,  some  other  crops  should  be  grown  until  the  weed  has  disap- 
peared, and  if  the  land  is  too  low  and  acid  to  produce  good  crops, 
it  may  be  fall  plowed  and  left  in  fallow  until  spring,  plowed  again* 
fallowed  until  midsummer,  and  then  plowed  for  a  crop  of  rice. 

Suggestions  regarding  methods  of  culture  adapted  to  Arkansas 
conditions  are  given  in  the  bulletins  from  which  this  article  is  com- 
piled.® 

GEOWING  SEED  POTATOES  UNDER  KTTLCH.'' 

• 

R.  A.  Emerson,  of  the  Nebraska  Experiment  Station,  has  reported 
an  interesting  comparison  of  the  value  for  seed  purposes  of  i)otat(>e> 
gi'own  under  mulch  with  those  grown  with  ordinary  cultivation  under 
like  conditions,  which  indicates  that  the  mulch  method  offers  a  con- 
venient and  practical  means  of  producing  good  home-grown  stvtU 
under  Nebraska  conditions.  The  theorv  of  the  method  and  th*» 
results  obtained  in  the  comparative  tests  are  thus  stated : 

Potatoes  a IV  a  oool- weather  crop.  It  Is  booauFe  of  tliis  that  they  suei"Ci»«l  •*• 
weU  In  tho  far  north.  Moreover,  potatoes  rotiuire  for  their  best  ilevelopuieiii 
fairly  uniform  conditions,  esi)ei'ially  as  regards  soil  moisture  and  soli  temiM^ra- 
ture.  This  being  the  case,  why  should  not  iX)tatoes  gnnvn  under  a  litter  i.muI*  h 
be  especially  well  developed  and  therefore  make  strong  setni?  The  scdl  l>ene:it'i 
a  nmlch  not  only  has  a  moderately  low  temi)erature  during  minimer.  l»iU  ii> 
temi)erature  is  also  excei)tionally  uniform,  varying  not  more  than  a  dejrrcv  m- 
two  l)etwoon  day  and  night  and  only  a  few  degret»s  from  day  to  day.  The  *-•  *. 
moisture  beneath  a  good  nmkh  is  also  more  abundant  and  much  more  iu*irb 
uniform  in  amount  than- In  case  of  bare  ground,  even  though  the  latter  Is  gh«  i 
good  tillage. 

The  value  for  seed  purposes  of  tul)ers  grown  under  a  litter  mulch  has  N*«  - 
tested  during  two  seasons  at  the  experiment  station.     In  n)(f4  a  plat  of  potnt*^.- 
was  mulched  with  straw  and  an  adjoining  plat  was  given  careful  <nilt1v«t''»r 
The  soil  of  the  two  plats  was  practically  uniform  and  the  seed  plnnte^l  on  tl»« 
two  plats  was  tnlvcn  from  the  same  lot  of  tubers.     Seed  was  saved   frotii  t!.  - 
mulched  and  cultivated  plats  separately,  kept  under  tlie  same  conditions  durl    .: 
winter,  planted  on  adjoining  plats  in  the  spring  of  lfK»5,  and  given   identi-     * 
cultivation   during  the   summer.     In    IIKIO   the  experiment   was  repento<l   \W 
seed  grown  in  mulched  and  in  cultivated  ground  tlie  year  l)efore.     Tho  s«i«t  > 
pre<'autions  were  observed  as  In  the  first  test.     Uniform  Keetl  was  ust^l  to  vt:.;: 


0  S<»e  also  r.  S.  Dept.  Agr.'  Farmers.  Rul.  110. 
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^Mtli  In  1005.  Tbe  seed  saved  from  the  inulehed  aud  from  the  cultivated  plata 
wart  taken  as  It  came,  without  selection,  and  was  kept  over  winter  under  the 
same  conditions.  Both  kinds  of  seed  were  cut  in  tbe  same  way,  planted  in  tbe 
same  way,  ou  adjoining  plats,  and  treated  alike  as  regards  tillage,  spraying,  etc. 
Under  these  conditions  any  constant  differences  in  yield  between  the  two  plats 
must  be  ascribed  to  the  effect  of  the  methods>of  culture  employed  the  previous 
spaKon.  Tbe  yields  obtained  from  the  mulched  and  from  the  cultivated  seed 
were  iis  Jfol lows :  Cultivated  seed,  384  ixmnds  in  1905;  mulched  seed,  503  pounds 
in  UXKl;  cultivated  seed,  123  pounds  in  1006;  mulched  seed,  174  pounds  in  190G. 
Tbe  use  of  seed  that  had  been  grown  under  a  mulch  tbe  preceding  year 
increased  tbe  yield  of  iwtatoes  47  ytev  cent  in  1005  and  41  per  cent  In  190G.  If 
further  te^ts  confirm  the  results  reported  here,  it  would  seem  that  mulching 
might  !)e  useil  for  the  production  of  high-grade  seed  potatoes  at  home.  More- 
over, mulching  usually  results  in  increased  yields  if  properly  handled.  Mulch- 
ing potatoes  on  a  large  scale  is  of  course  impracticable,  but  most  farmers  could 
easily  mulch  enough  of  their  potato  field  to  produce  the  seed  that  they  would 
require  the  following  year,  and  in  doing  so  they  would  not  necessarily  increase 
the  cost  of  prodwtion  i>er  bushel. 

The  method  migh  be  tried  with  advantage  in  other  regions  than 
Nebraska,  where  warm,  dry  seasons  prevent  the  production  of 
vigorous  seed  by  ordinary  methods. 

MANURE  AS  A  STJMMEE  HULCH  IN  FOECINO  HOUSES." 

In  experiments  made  by  G.  E.  Stone,  of  the  Massachusetts  Experi- 
ment Station,  it  was  found  that  the  practice  common  among  those 
engaged  in  forcing  vegetables  under  glass  of  allowing  the  soil  of 
beds  to  become  very  dry  during  that  portion  of  the  season  when  the 
houses  are  not  in  use  has  an  injurious  effect  on  the  growth  of  lettuce 
by  increasing  the  activity  of  the  ''  drop  "  fungus  in  the  soil  and  the 
extent  of  infection  in  the  succeeding  crop  of  lettuce.  Other  injurious 
cft'ects  were  also  observed  which  were  "  manifested  in  a  stunted 
growth  and  abnormally  colored  and  worthless  crop.''  Doctor  Stone 
t  herefore  recommends  that  the  soil  of  houses  used  for  forcing  lettuce 
should  never  be  allowed  to  become  too  dry  in  summer,  and  explains 
that  *'  if  such  drying  occurs  the  soil  can  bo  entirely  renovated  by 
applying  hot  water  or  steam  to  it." 

The  Ohio  Station  reports  experiments  begun  three  years  ago  to 
determine  "  what  effect  the  use  of  strawy  manure  would  have  on  the 
f5<>il  when  used  as  a  mulch  during  that  part  of  the  summer  when 
crops  are  not  growing  in  the  greenhouses,"'  which  gave  results  bearing 
upon  the  question  of  the  advantage  of  keeping  greenhouse  soils  moist 
ill  .summer. 

The  manure  wns  npplied  as  soon  as  the  tomato  and  ououml^er  vines  were 
roino%*ed  from  tbe  bouses,  or  about  tbe  first  of  August.  It  was  put  on  to  a 
clei)th  of  from  5  to  0  inches  and  spread  evenly  over  the  entire  surface  of  the 
ImhIk.  As  soon  as  it  was  on,  water  was  applied  in  tlie  form  of  a  spray  until 
ttu*  manure  and  soil  were  thoroughly  wot. 

a  Complied  from  Ohio  Sta.  Clro.  CO. 
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The  object  of  this  wetting  was,  first,  to  leach  the  fertility  of  the  manure  into 
the  soil,  and,  second,  to  wet  the  soil  sufficiently  so  that  with  the  strawy  muldi 
it  would  remain  moist  for  several  days.  Tlie  operation  of  watering  was 
repeated  as  often  as  needed ;  two  or  three  times  a  week  in  bright  weather. 

When  it  came  time  to  plant  the  lettuce,  about  the  middle  of  September,  tbe 
coarse  part  of  the  manure  was  removed  from  tiie  beds  aiMl  carried  outside  Tbe 
finer  portion  of  the  manure  was  worlved  into  the  soil  at  the  time  of  spading. 

It  was  noticeable  that  the  soil  which  had  been  treated  with  tbe  mulch  ^as  in 
excellent  mechanical  condition  when  it  was  worked  up  for  the  first  crop.  There 
were  no  lumps,  as  tliere  often  are  in  soil  which  has  beea  allowed  to  bake  in  the 
sun  for  weeks  at  a  time.  It  was  also  darker  in  color  than  uomulebed  solL  Tbe 
lettuce  plants  which  were  planted  in  this  soil  started  off  nicely  and  grew  rapidly 
and  satisfactorily  in  every  respect  No  further  application  of  manure  or  fertil- 
izer of  any  kind  was  made  for  the  second  and  third  crops  of  lettuce.  The 
growth  of  these  crops  was  very  satisfactory,  as  was  that  of  tlie  first  crop. 

Tlie  method  gave  such  favorable  results  at  the  station  that  a  prac- 
tical grower  of  forcing-house  A'egetables  was  induced  to  try  it. 

Taking  the  results  of  the  station  tests  for  the  two  seasons,  together  with  the 
results  secured  by  the  [practical  grower]  for  the  same  length  of  time  and  glean- 
ing what  information  it  has  been  possible  to  obtain  from  various  sources,  the 
station  does  not  hesitate  to  recommend  this  treatment  for  soils  which  are  to  be 
used  for  vegetable  forcing.  It  must  be  borne  in  mind,  however,  that  no  half-way 
or  slipshod  methods  of  using  the  mulch  will  give  satisfactory  results.  There 
should  be  sufiicient  fertility  in  tbe  manure  to  furnish  enough  plant  food,  when 
leached  into  the  soil,  to  supply  the  three  crops  of  lettuce.  The  quantity  of 
manure  must  be  sufficient,  also.  At  least  5  or  6  indies  should  be  applied.  A 
considerable  quantity  of  coarse  material  in  the  manure,  such  as  straw,  com 
stover,  etc.,  is  an  advantage.  Fresh  manure  has  been  used  at  ttie  station  each 
time,  and,  while  we  have  had  no  diance  to  see  tbe  effect  of  the  use  of  the 
well-rottcd  manure,  we  are  satisfied  with  fresh  manure,  as  we  know  tluit  it 
win  give  good  results. 

Where  it  is  the  practice  to  mulch  the  cucumber  or  tomato  crop,  the  manure 
used  for  that  purpose  can  be  left  on  and  more  addeti,  provided  the  cucumbers  or 
tomatoes  have  been  free  from  dhsease.  In  case  these  crops  have  been  diseased, 
it  would  be  advisable  to  remove  the  mulch  used  on  them  and  apply  new. 

Frequent  sprinkling  of  the  manure  on  the  beds  is  very  enscntial. 

When  it  conies  time  to  put  in  the  first  crop,  if  the  soil  is  in  need  of  humus, 
the  entire  mulch  may  l>e  spaded  Into  the  soil,  but  most  greenhouse  soils  do  not 
need  the  addition  of  so  much  coarse  material.  Where  the  soil  Is  fairly  well 
supplied  with  humus,  the  coarser  iMirt  should  be  taken  off  and  removed  from 
the  houses  and  the  finer  portion  worked  into  the  soil. 

The  fact  that  the  greenhouses  in  which  the  mulch  was  used  were 
very  free  from  lettuce  disease  "  would  lead  us  to  expect  beneficial 
rather  than  detrimental  I'esults  from  the  proper  use  of  summer  mulch 
in  so  far  as  it  atTects  the  diseases  of  lettuce."  If  the  use  of  mulch  has 
any  beneficial  effect  as  regards  diseases,  it  is  entirely  a  preventive 
measure  and  not  a  cure.  Neither  this  method  nor  any  other  will 
prevent  damage  which  results  from  bad  methods  of  handling  the 
crop. 
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BEHEWAL  OF  OLD  OBCHABDS.* 

F.  H.  Ballou,  of  the  Ohio  Experiment  Station,  maintains  that  old 
neglected  orchards,  which  have  been  overgrown  with  weeds  and 
brambles  and  have  become  not  oalj  worthless 'but  a  menace  to  new, 
well-cared- for  orchards,  may  be  ^  renewed  "  so  that  they  may  be  a 
valuable  source  of  fruit,  especially  while  new  orchards  are  coming 
into  bearing. 

Instead  of  these  orchards  being  destroyed  to  prevent  the  spread  of 
diseases  and  noxious  weeds  to  newly  planted  orchards  he  explains 
how  they  may  be  renewed  in  such  a  way  that  the  injurious  insects  and 
diseases  may  be  effectually  and  easily  combated  and  controlled,  and 
the  old  trees  made  to  produce  fine  fruit  for  home  and  market  while 
the  young  fniit  trees  are  growing. 

Mr.  Ballou  explains  at  the  outset  that  ^^  renewal  is  a  reversal  of  the 
generally  prevailing  idea  of  '  pruning  up '  old  trees.  It  is  distinctly 
a  process  of '  pruning  down/  '" 

Tbe  Xyxie  of  trees  witb  which  renewal  is  not  practicable  is  that  type  whose 
head8  have  been  formed  at  an  extreme  height  from  the  ground,  and  whose 
nake<l  branches,  fr«m  that  elevated  point  of  divergence,  extend  many  more 
feet  upward  and  outward  with  no  Inten-ening  smaller  branchea  UsuaUy  a 
tree  that  was  originally  headed  moderately  low,  and  whose  lower  branches  are 
iu  good  condition,  can  be  successfully  renewed. 

Cut  out  the  topmost  branchea  the  first  season  of  renewal,  leaving  all  healthy 
sUle  brauchefi;.  The  next  season  these  horizontal  branches  may  have  their 
extremities  loiiped  back  with  the  pruners  iu  such  a  way  as  to  promote  a  uniform, 
well  rtiunded,  symmetrical  head  or  top. 

It  will  be  necessary  to  saw  large  branches  first  on  the  under  side,  then  on  the 
ui>peT  side,  a  few  inches  farther  out  or  up  the  branch  in  the  direction  of  its 
growth.  This  allows  the  branch  to  break  off  without  splitting  the  part  remain- 
ing. A  second  cut,  at  an  angle,  can  tbeu  be  made  without  difficulty,  leaving  a 
8Ui<K)th,  cleanH'Ut  stub. 

AH  wuimds  should  be  dressed,  a  few  weeks  after  cutting,  with  a  thick  paint 
made  of  pur»  white  lead  and  boiled  linseed  oil. 

The  benefits  of  heading  back  will  be  lost,  in  time,  unless  the  work  be  followed 
up  by  unnuiil,  discriminate  thinning  of  the  new  shoots,  and  cutting  back  of 
those  selected  for  future  fruit  bearing. 

Keoewal  of  orchards  may  iirofltably  be  accomi>auied  by  the  addition  of  stable 
manure,  either  worked  into  the  soil  beneath  the  extremities  of  the  branches,  or 
allowed  to  remain  upon  the  surface  to  be  covered  later  with  straw  or  other 
citarse  material  applied  as  a  mulch.  The  combination  of  renewal  and  fertiliza- 
tion will  work  wonders  in  the  rejuvenation  of  many  old  orchards  long  consid- 
vrvil  unprofitable  and  valueless. 


a  CojDpUed  from  Ohio  Sta.  Bui.  180.     Bee  also  U.  8.  Dept.  Agr.,  Farmers'  Bui. 
lGf>.  IK  16. 
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INJITRY  BY  BORDEAUX  MIXTXTEE.' 

While  it  is  recognized  that  Bordeaux  mixture  is  the  most  efficient 
fungicide  now  known  for  combating  many  diseases  of  fruit,  partic- 
ularly those  of  the  apple,  evidence  has  been  collected  by  the  New  York 
State  Station  which  shows  that  it  is  not  a  perfect  application  for  use 
in  apple  orchards,  since  under  certain  conditions  the  mixture  itself, 
even  when  made  and  applied  with  extreme  care,  may  spot  the  leaves 
and  mark  or  deform  the  fruit. 

On  tlie  foliage,  Bordeaux  injury  greatly  resembles  the  leaf  8ix>t  supposed  to 
be  caused  by  fungi.  Dead,  brown  spots  first  appear,  which  may  be  small, 
circular  or  roundish,  or  larger  and  of  irregular  shape  as  though  several  small 
spots  had  run  together.  The  living  and  dead  tissue  are  separated  by  a  distinct 
line,  so  that  the  spotting  Is  very  conspicuous.  Later.  If  the  injury  Is  severe, 
the  leaf  turns  yellow  over  more  or  less  of  its  surface  and  finally  drops  off  as 
In  natural  falling.  Many  of  the  orchardlsts  reporting  place  the  amount  of 
defoliation  during  1005  at  one-half  or  more  of  the  leaves;  while  In  a  few 
instances  nearly  all  of  the  first  leaves  fell. 

On  the  fruit  the  injury  first  appears  as  minute,  round,  black,  or  bi^own  spots 
or  specks,  less  than  pin-head  size,  which  are  clustered  either  (1)  at  the  :\\n^x 
of  the  fruit  if  the  injury  results  from  spraying  before  the  little  fruits  have 
turned  down,  or  (2)  at  the  base  of  the  fruit  if  the  InjurJ'  results  from  later 
sprayings.  Subsequently  the  characteristic  "spray  russeting"  or  "cork  ni>r 
setlng"  appears.  The  plant  cells  Injured  by  the  spray  form  thick,  corkj'  tissue, 
which  roughens  or  russets  the  apple,  the  extent  of  the  marking  varying  witlj 
individual  fruits.  These  characters  give  the  fruit  the  appearance  of  havtns 
been  attacked  by  a  fungus.  Brightly  colored  fruit  is  much  marre<!,  lioth  hy 
the  russeting  and  by  a  decreased  brilliance  of  the  unspotte<l  areas.  Ba\Uy 
injured  specimens  are  always  more  or  less  distorted  in  sha{>e,  the  affectetJ 
areas  being  usually  shrunken.  Occasionally  unsightly,  tcat-llke  ma  1  forma iion'= 
are  produced,  or  gnping  cracks  in  half-grown  fruits  which  heal  over  a.«<  tht*  fm»ts 
develop,  leaving  rough  sunken  scars. 

These  injuries  afl'ect  the  keeping  qualities  of  the  fruits  to  a  marked  exttMif. 
the  moisture  being  rapidly  given  off,  In  dry  rooms  or  cellars,  throufcb  tli**^ 
corky  tissue,  so  that  the  flesh  below  shrivels  or  becomes  mealy,  or  In  cxtrtMH* 
cases  may  turn  brown  as  if  l)ruised  or  exposed  to  the  air.  In  sucR  case«  dei'HT 
sets  in  rapidly.  With  late-keoplng  apples  this  phase  of  the  injury  Is  very 
important,  as  the  keeping  quality  Is 'affected,  no  matter  how  slight  the  rus>»*^ri>i 
area. 

In  cold  storage  the  depreciation  of  russeted  apples  Is  not  very  rapid,  but  sui  U 
fruit  is  not  wanted  by  retailers,  as  It  keeps  veo'  poorly  when  brougbt  twin 
storage  Into  a  dry  atmosphere. 

Certain  injuries  to  foliage  and  fruit  may  be  confused  with  Bortleaux  Injurj, 
though  usually  there  are  jwints  of  difference  easily  separating  them. 

A  perfect  method  of  preventing  the  injury  has  not  been  deviseNi. 
but  U.  P.  Hedrick  and  F.  H.  Hall,  of  the  New  York  State  Experi- 
ment Station,  give  the  following  suggestions  which  will  aid  in  reduc- 
ing it : 

a  (Compiled  from  New  York  State  Sta.  Bui.  287. 
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(1)  Distinguish,  in  spraying,  between  varieties  very  susceptible  to  spray 
injury  and  those  resistant  or  less  susceptible.  Among  such  susceptible  varie- 
ties, which  must  be  sprayed  with  great  care,  are :  Baldwin,  Ben  Davis,  Graven- 
stein,  Jonathan,  Rhode  Island  Greening,  Twenty  Ounce,  Wagener,  Wealthy, 
Yellow  Newton,  Yellow  Transparent.  Among  those  less  susceptible  are: 
Alexander,  Esopus  Spitzenburg,  Fall  Pippin,  Hubbardston,  Northern  Spy,  Red 
Astrachan,  Red  Canada,  Rome,  Roxbury,  Tolman  Sweet,  Tompkins  King,  Yel- 
low Bellflower. 

(2)  Varieties  resistant  to  scab  should  receive  light  applications  of  Bordeaux, 
especially  If  they  are  very  susceptible  to  injury  by  the  copper  sulphate.  Among 
such  scab  resistant  vorieties  are:  Alexander,  Ben  Davis,  Gano,  Hubbardston, 
Oldenburg,  Red  Astrachan,  Rome,  Roxbury,  Sutton,  Tompkins  King,  Tolman 
Sweet,  Wealthy,  Yellow  Newton,  and  Yellow  Transparent. 

it\)  It  will  probably  be  best  to  use  less  copper  sulpha ta  On  this  point  it  is 
not  possible  at  present  to  speak  positively.     ♦     ♦     ♦ 

(4)  An  excess  of  lime  will  not  prevent  Bordeaux  injury  nor  greatly  lessen  it; 
therefore  It  Is  not  advisable  to  use  more  than  one  part  of  lime  to  one  part  of 
i*opper  siilphate  in  making  the  mixture. 

/5)  Vne  moderation  In  spraying.  Since  the  injury  increases  with  the  amount 
<»f  copiier  sulphate,  an  excessive  application  that  leaves,  by  evaporation,  larger 
amounts  of  the  chemicals  on  the  tree  will  be  more  harmful  than  lighter  applica- 
tions. Spray  to  cover  the  foliage  and  fruit  with  a  thin  film  and  yet  not  have 
the  trees  drip  heavily. 

(('»)  Avoid  si)raying  in  rainy,  foggy,  damp  weather.  Applications  made  just 
liofore  showers  are  quite  certain  to  produce  injury ;  hence  the  Bordeaux  mixture 
should  be  used,  as  far  as  possible,  only  in  dry  weather.  If  necessary  to  spray 
in  wet  weather  It  may  be  advisable  to  increase  slightly  the  proportion  of  lime 
In  the  mixture. 

In  general  it  is  pointed  out  that  while  spray  injury  is  a  serious  mat- 
ter, apple  scab  is  worse,  and  "  no  fruit  grower  can  afford  to  give  up 
the  use  of  Bordeaux  mixture  in  fighting  apple  scab." 

GLUTEN  ELOTIRS  AND  SIMILAR  FOODS.« 

"WTien  wheat  flour  is  made  into  dough  and  frequently  washed,  pre- 
ferably in  running  water,  the  starch  may  be  removed,  leaving  behind 
a  tenacious  gummy  mass  known  as  gluten,  which  contains  practically 
all  of  the  nitrogenous  material  originally  present  in  the  flour.  This 
may  be  dried  and  ground  or  manipulated  in  various  ways,  and  gluten 
£roods  are  manufactured  on  a  commercial  scale  and  sold  irnder  such 
iinmes  as  wheat  gluten,  gluten  flour,  etc.  The  experiment  stations 
have  examined  such  goods,  whi'ch  are  widely  used  by  persons  suffering 
with  diabetes  and  others  who  are  compelled  to  exclude  starch  from 
their  diet,  and  it  has  been  found  that  they  varj^  very  greatly  in 
equality.  For  instance,  some  of  the  products  examined  by  the  Maine 
Experiment  Station  were  found  to  contain  practically  the  same 
amount  of  protein  and  only  a  very  little  less  starch  than  ordinary 

o  Compiled  from  Connecticut  State  Sta.  Upt.  lOOG,  pt  2,  p.  153 ;    Maine  Sta. 
Jjiils.  55  and  75. 
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"wheat'flowr,  while  other  goods  showed  a  high  percentage  of  protein 
and  a  low  carbohydrate  content. 

An  extended  study  of  the  composition  and  nutritive  value  of  gluten 
flours,  gluten  bread,  and  similar  goods,  nut  products,  soy-bean  tneal, 
and  other  coimnercial  diabetic  foods  and  homemade  gluten  rolls  and 
soy-bean  rolls  was  recently  carried  on  by  the  Connecticut  State 
Experiment  Station.  According  to  A.  L.  Winton's  report  of  thi> 
work,  all  the  samples  of  flour  and  meal  examined,  except  the  wheal 
and  barley  goods,  the  soy-bean  meal,  almond  meal,'  nut  meal,  and  the 
flours  purporting  to  be  made  from  milk  casein,  ''  were  shown  bv 
microscopic  examination  to  be  wheat  products. '^ 

Tlie  samples  with  less  than  15  per  cent  of  protein  had  the  appearance  of  l>ehw 
untreated  mill  products  with  or  without  the  bran  coats  and  ^rm.  Some  wen- 
gritty — that  is,  felt  rough  between  the  fingers  as  compared  with  ordinary  whe:it 
flour,  which  feels  soft  and  smooth.  The  starch  was  nearly  or  quite  normal  in 
Its  appearance  under  tlie  microscoi)e,  showing  that  it  had  not  l)een  geIat1ni7•^i 
as  in  the  manufacture  of  true  gluten  flour. 

The  gluten  flours  and  other  flours  made  from  wheat  containing  2H  i«t*r 
cent  and  upward  of  protein  showed  under  the  microfK'ope  flakeA  o/  crude 
gluten — i.  e.,  a  dried  mixture  of  gluten  and  starchy  matter*  the  latter  In  p*>iij*' 
cases  being  gelatinized.  Some  of  the  samples  consisted  entirely  of  this  materlMl. 
while  others  contained  in  addition  what  appeared  to  he  untreated  floor  vrith 
normal  starch  grains. 

The  samples  claimed  to  be  wheat  and  barley,  soy-bean  meal,  and  almond  wvai 
were  true  to  name. 

The  [commercial]  bread,  biscuit,  and  ruslcs  for  the  most  part  shower!  un«i«r 
the  microscope  only  wheat  starch  distorted  by  cookings,  wbeat  tlsciaect,  and*  La  Ur 
ease  of  those  with  high  pioteLu,  gluten  flnkee  like  those  found  lu  tbe  flpur. 
*  *  ♦  Calculated  to  the  water-free  basis,  nearly  all  the  siunple^  guuniiit*^' 
to  contain  a  certain  percentage  of  protein  fulfllleil  the  claims  of  tho  mnun 
facturers. 

All  of  tho  wheat  preparations  cont;ilned  a  certain  amount  of  starch.  altii(»n.:' 
hi  moii'c  of  them  the  p'.n'coitiige  w:is  coJLsklerabij'  reduceil.    The  beneficial  p^»i  :- 
from  their  use  ai'e  not  due  solely  to  the  nHluced  i)ercentace  of  .starch,  Tiut  -»U 
to  the  increased  percentage  of  ixrotein.  .  The  products  are  "richer"  or  *•  lirjr? 
ler'*  and  tJie  pati€»nt  eats  less  of  them.     For  example,  ordinary  wheat   r*o\n 
contains  about  75  per  cent  of  starch  and  11  per  cent  of  protein,  wl)ere:Ls  ^mve 
of  the  diabetic  flours  exiunined  contain  about  TiO  ))er  cent  of  the  foriuei'  i\^u 
stituent  and  al)out  40  per  cent  of  the  latter.     Pouml  for  pound,  the  amount  «. 
starch  is  reduced  only  to  two-thirds  the  original  amount,  Imt  the  protein   li?* 
been  increased  nearly  fourfold,  so  that  25  fwirts  of  tho  preparatitm  4X>nraln  .*• 
much  pn>tein  as  1(>0  parts  of  tlie  original,  but  only  one-ftixth   (oncM^narter    .' 
two-thirds)  as  much  starch.     Rut  a  gluten  flour  with  nay  considerable  atnuan 
of  carbohydrates  (for  example  over  10  iier  cvut)  should  be  used  In  v€*r>    <!4».ii' 
amount,  if  at  all,  by  diabetics.    A  safe  flour  for  those  suffering  with  tho  dl*-  .- 
is  casein  flour  entin^ly  free  from  carl)o hydrates,  or  else  a  vegetable  flour  •>  •- 
taining  the  smallest  i)os«ible  amount  of  these  substnm^es,  such  as  mny  ln»  ytp- 
pared   from   soy   beans  by   simply   grinding  with   remwal   of  the   Inilks    rn*« 
almonds  and  other  starrh-free  nuts  after  cTpresslng  a  portion  of  tho  tstt 
from  wheat  after  washing  sufllclently  to  remove  nearly  all  the  starch.     A  jr>w;r 


15 

antee  as  to  protein  and  starch  content  sbould  be  furnlslied  with  each  product,  flo 
that  pbyelclnns  can  calculate  dietaries  for  their  patients. 

(The  bonieraade  f^luten  biscuits  and  the  homemade  soy-bean  meal  bilscuits] 
contained  comparatively  low  percentages  of  nitrogen- free  extract.  Although 
the  poy-bean  biscuit  contained  about  four  times  as  much  nitrogen-free  extract 
as  the  gluten  biscuit,  it  shoyid  be  borne  in  mind  that  *  *  *  only  about 
one-third  the  nitrogen-free  extract  of  the  soy-bean  meal  Ih  starch,  sugar,  -and 
dextrin,  also  that  the  nitrogen-free  extract  as  given  for  the  gluten  foods  is 
too  low  owing  to  the  use  of  an  erroneous  factor  for  protein.  With  our  present 
knowledge  It  may  be  safe  to  assume  that  both  biscuits  are  about  equally  unob- 
Jec*tionable  ro  far  as  their  carbohydrate  constituents  are  concerned.  They  are. 
however,  of  a  very  different  nature  as  regards  protein  and  fat,  the  soy-bean 
biscuit  being  relatively  rich  In  fat,  whereas  the  gluten  biscuit  is  rich  in  protein. 
Practical  trials  alone  can  decide  which  is  the  more  wholesome.  It  seems 
probable  that  both  can  be  used  to  advantage,  thus  ser^-ing  to  relieve  in  a 
measure  the  monotony  of  tlie  diet. 

As  regards  the  use  of  foods  with  little  or  no  starch,  the  following 
statements  are  made : 

The  ne<'e8slt>'  of  excluding  so  far  as  possible  from  the  diet  of  diabetic 
patients  sugars  snd  substances,  such  as  starch  and  dextrin,  yielding  sugar 
with^the  digestive  juices,  has  led  to  the  introduction  of  saccharine  and  other 
oo«iI-tar  derivatives  and  preparations  containing,  or  puriK>rting  to  contain,  no 
Mtarch  or  starch  derivatives,  or  else  diminished  amounts  of  these  substances. 
The  <Tavlng  of  the  patient  for  sweets  Is  somethues  satisfied,  at  least  tempo- 
rnrlly.  bj'  the  use  of  saccharine,  a  coal-tar  product  several  hundred  times  ns 
Hweot  ns  sugar  which  Is  free,  so  far  as  diabetes  Is  concerned,  from  the  Injurious 
Iin)])ertieH  of  sugar,  but  the  preparation  of  a  harmless  but  palatable  substitute 
fur  l>read  requires  a  si)ecial  tlour  containing  a  relatively  small  i)ercentage  of 
starch  and  special  methods  of  breadmaklng. 

So-called  diabetic  flours  may  be  made  from  wheat  flour  by  washing  out  a 
]K>rti()n  of  the  starch  and  drying.  If  the  process  of  washing  is  carried  far 
riiongli.  crude  gluten  is  obtained  containing  very  small  amounts  of  starch,  and 
from  this,  after  dr>Mng,  may  be  prepared  gluten  flour.  Crude  gluten,  ohtainetl 
ns  a  by-pro<luct  in  the  manufacture  of  wheat  starch,  is  said  to  lie  utllizeil  for 
tbe  preparation  of  gluten  flom*  as  well  as  a  concentratetl  cattle  food.  The 
removal  of  so  large  a  proportion  of  the  starch  materially  alters  tJie  physical 
cliaracters  of  the  flour  and  the  bread  made  from  it  Is  quite  dlflPcrent  from 
ordinary  bread.     ♦     ♦     ♦ 

Most  of  the  commercial  diabetic  flours,  however,  are  not  true  gluten  flours, 
e\nc^  they  still  <*ontaln  a  considerable  amount  of  starch — some  of  them  so  much 
ns  to  render  them  positively  dangerous  for  dlat)etic  patients. 

Not  only  all  of  the  cereal  grains  but  also  most  of  tbe  seoils  of  the  legunios. 
Buch  as  flekl  aud  Lima  beans,  peas,  and  lentils,  contain  large  amounts  of  starch 
niid  must  he  avoided  by  diabetics;  the  soja  or  soy  liean,  however.  Is  a  striking 
ex<'ei)tIon  as  it  contains,  when  ripe,  no  true  stan*h,  or  only  traces.  This 
lefTUUilDOOs  seed  is  an  important  food  in  Japan  and  Is  l>eiug  used  in  this  country 
for  the  manufacture  of  meal  for  the  use  of  diabetics.     •     •     • 

Tbe  peanut,  another  leguminous  seed,  although  very  rich  in  oil,  contains 
about  11  fier  cent  of  sUtrcb,  sugar,  and  dextrin,  of  which  about  half  Is  starch. 

Most  of  the  nuts.  Including  walnuts.  Brazil  nuts,  almonds,  and  fiUierts,  since 
thejr  contain  uo  starch  and  only  small  amounts  of  sugar  and  dextrin  but  are 
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rich  in  protein  and  oil,  are  valuable  additions  t«  the  diet  of  diabetics.  Almoud 
meal  is  used  in  the  preparation  of  various  biscuits  and  bread  substitutes.  The 
chestnut  is  a  notable  exception  among  nuts,  in  that  it  is  rich  in  starch  and  iK)or 
in  fat,  the  composition  of  the  shelled  nut  being  much  the  same  as  that  of  ^vbeat 
flour ;  it  Is  therefore  entirely  uusuited  for  the  use  of  diabetics. 

Casein  prepared  from  skimmed  milk  is  uset^  for  making  a  kind  of  l»rt»rtil 
entirely  free  from  starch.     ♦     ♦    ♦ 

In  making  out  dietaries  for  diabetic  patients  it  should  be  borne  in  miud  that 
starch,  sugar,  and  dextrin  are  all  about  equally  injurious,  since  starch  (uul 
dextrin  are  converted  by  the  saliva  and  pancreatic  juice  into  sugar  (chiefly 
maltose)  and  it  is  the  sugar,  not  the  starch  itself,  which  Is  directly  lujuritm-*. 
For  example,  changing  a  portion  of  the  starch  into  dextrin,  as  Is  done  to  s*»ui*» 
extent  by  toasting  bread,  does  not  render  it  less  injurious;  in  fact  it  actually 
hastens  the  formation  of  sugar  through  the  action  of  the  digestive  Juices,  sin«v 
dextrins  are  intermediate  products  in  the  change.  For  this  reason  the  sum  «f 
the  i)ereentages  of  starch,  sugar,  and  dextrin,  and  not  the  starch  alone,  shonid 
be  considered  in  valuing  diabetic  preparations. 

Investigations  like  those  noted  above  have  a  decided  vahie,  as  thev 
furnish  information  regarding  the  character  of  food  products  in 
which  a  great  many  persons  are  interested.  It  should  l)e  renieinlx'reil. 
hovrever,  that  those  who,  for  any  reason,  must  exclude  starch  from 
their  diet  should  follow  the  advice  of  a  competent  physician  and 
should  not  depend  upon  general  information  and  their  own  opinion^ 
in  regulating  their  food. 

LAXATIVE  PROFEETIES  OF  WHEAT  BRAN.'' 

The  laxative  properties  of  bran  have  long  been  recognizeil  in  tlu' 
very  general  use  of  bran  mash  to  correct  a  tendency  to  const ipati<'n 
in  farm  animals,  but  the  exact  reason  for  this  action  of  the  bran  ha* 
never  been  clearlv  understood. 

Some  recent  experiments  by  IV.  II.  Jordan,  E.  B.  Hart,  and  A.  J. 
Patten,  of  the  New  York  State  Experiment  Station,  indicate  iju-f 
po"-itively  that  there  is  a  laxative  action  due  to  a  soluble  pha^plnuu- 
compound  known  as  phytin,  which  occurs  in  considerable  amount-  ii. 
the  bran,  for  when  cows  were  fed  bran  from  which  this  eompouiM 
had  been  largely  removed  by  washing  they  showed  a  decided  tenile!;*'\ 
to  constipation  besides  other  physiological  disturbances. 

The  results  obtained  in  these  experiments,  while  not  considertnl  ia 
any  sense  conclusive,  seem  also  to  have  an  important  bearing  ♦'•! 
human  nutrition. 

It   is   Renerally   believed — how   correctly   is   not   definitely   eMtablishotl—  t: 
whole-wheat  bread  Is  a  desirable  food  for  i)or80ii8  of  a  constli>ated  habit.     Tt«  * 
supiKisod  influence  Is  usually  attributed  to  the  effect  of  the  coarser  material  im»* 
the  i»eriRtaltic  action  of  the  Intestines.    The  outcome  of  this  invcstij^ttlua  \  -r 
naturally  suiTKcstod  the  thought  that  if  whole-wheat  bread  really  posso^^^t^N  t*  ■ 
laxative  properties  assigned  to  it  this  may  be  due  to  the  amount  of  jihyim 
carries  rather  than  to  its  mechanical  condition,     o     ♦     ♦ 


fl  Compiled  from  New  York  State  Tech.  Bui.  1. 
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The  phosphorus  compounds  of  the  wheat  kernel  are  found  nininly  in  the 
outer  roatlnga  nnd  germ  from  which  are  derivetl  the  bran  and  middlings.  As 
the  bnui  ph(»sphorus  is  mostly  contained  in  the  comiwund  phytln,  it  is  self- 
evidont  that  this  substance  exists  in  much  larger  proportion  in  the  whole-wheat 
l>re;id  than  in  fine  flour. 

Phvtin  is  widely  distributed  in  nature  and  has  been  found  in  the 
fceeds  of  the  red  fir,  pumpkin,  peas,  beans,  white  and  yellow  lupines, 
and  potatoes,  as  well  as  in  wheat. 

EMMER  AS  A  FEEDING  STTTFF.o 

As  fully  explained  in  an  earlier  Farmers'  Bulletin  of  this  Depart- 
ment, enmier,  which  is  a  species  of  wheat  {Tritkum  dlrorcum)^  often 
incorrectly  called  speltz,  was  introduced  from  Russia  into  the  north- 
western United  States,  more  particularly  Minnesota  and  the  Dakotas, 
where  it  has  been  so  successful,  especially  for  dry-land  planting,  that 
its  culture  and  use  have  assumed  considerable  importance,  J.  W. 
Wilson  and  H.  G.  Skinner,  of  the  South  Dakota  Station,  say  of  this 
^rain  that  '*  although  better  adapted  to  the  more  arid  regions  [it] 
lias  produced  a  yield  of  63  bushels  to  the  acre  on  the  low  land  of  the 
t:ollege  farm.  It  is  now  quite  generally  grown  as  a  grain  crop  and  is 
liighl}'  spoken  of  wherever  fed  to  live  stock." 

The  characteristics  and  culture  of  this  croj)  are  fully  treated  in  the 
r^annei-s'  l^ulletin  referred  to.  The  purpose  of  this  article  is  to 
summarize  investigations  recently  reported  by  the  Minnesota  and 
South  Dakota  stations,  relating  to  its  composition,  digestibility,  and 
creiieral  feeding  value  for  different  classes  of  farm  animals. 

The  composition  of  emmer,  as  comj^ared  with  other  common 
4-iTeals,  is  shown  in  the  following  table: 

Componition  of  rinnicr  and  other  ccrcais. 


Kind  of  grain. 


Anulv«t. 


Wuter. 


I '  nhujtkc<l  cmmcr  grain  as  it  |  Snyder,    Minn, 
rtirno  from  the  tbrasther.  Stiition. 

l>o Shepard,  S.  Dak. 

Station. 
riti'<kc(l  emmer. 
Kniniorhiwks... 

\%'hci»t 

Barley 

Oat* 


Shepard 
do 


Pcrct.  ' 

10.  M  1 

10.17  ' 

10.03 

8.12 

10.  W) 

10.90 

11.00 

Pro- 
tein. 


10. 5 ) 


Fat. 


Ptrrt. 
'2.32 


Xitro-    I 
ffen-free  i  Filwr. 
extract.  , 


ll.Tih         2.46 


I*crrt.    I  P(r  ct. 

60.71  !  11.70 

I 

61.40  i  11.45 


Ash. 


I 

,  Pfr  ct. 
3.89 


I 


11.69  ' 
2.  SU 
11.90  , 
12.40  ' 
11.80  , 


80 
10 
00 


70.70 
41.54 
71.90 
69.  K) 
59. 70 


2.94 
39.02 
1.80 
2.70 
9.60 


2.96 

1.84 
7.45 
1.80 
2.40 
3.00 


The  table  shows  that  unhusked  emmer  is  very  similar  in  composi- 
tion to  oats;  the  husked  emmer  more  clo.sely  approaches  barley  in 
i-hemical  composition.     In  experiments  made  by  II.  Snyder,  of  the 

oCompUed  from  Minnesota  Sta.  Bui.  IH);  South  Dakota  Stn.  Bui.  100.     See 
jvIj«o  r.  S.  Dept.  Agr.  Farmers*  Bui.  130. 
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Minnesota  Station,  with  sheep,  iinhiisked  emmer  <?howed  a  high  digo>- 
tibility,  the  digestible  nutrients  in  100  pounds  of  enimer  as  conjparvtl 
with  other  cereals  being  as  follows : 

Digestible  tnitrienfs  in  100  pounds  of  ennner  and  other  errealit. 


Kind  of  grain. 


Emmer  (unhusked). 

Barley 

Oatfl 

Spring  wheat 


Protein.:     F.t.     I*]-;^*' 


Pounds. 
9.11 
8.70 


Pimndt.  I  i\n.' 
•i.l4  K-^  V 

i.eo         u)M 

9.20  4.20  <: 

10.20  1  2.70  .  >  : 


As  measured  by  chemical  composition  and  digestibilit}%  as  deter- 
mined in  the  above  experiments,  emmer  should  have  a  higli  fee<iin^ 
value.  Nevertheless,  in  the  actual  feeding  experiments  that  have  1>«m' 
made  this  grain  has  hardly  shown  as  high  nutritive  value  as  woul<l 
be  expected  from  its  composition  and  digestibility. 

Summarizing  the  experiments  which  have  been  carried  on  f  "T 
several  years  at  the  South  Dakota  Station  with  all  of  the  more  com- 
mon kinds  of  farm  animals,  J.  W.  AVilson  and  H.  G.  Skinner  n»jK)r 
that  in  experiments  in  fattening  sheep  it  required  5.09  pounds  of 
barley  as  compared  with  7.47  pounds  of  emmer  to  produce  a  pour  1 
of  gain.  In  comparison  with  eight  other  feeding  rations^  in  exper. 
ments  with  lambs,  it  i*equired  7.2  pounds  of  unground  enimer  iv- 
8.3  pounds  of  ground  enimer  as  compared  with  5.3  pounds  of  com  i 
produce  a  pound  of  gain. 

In  fattening  experiments  with  range  lamb^  emmer  was  fed  a-  *< 
single  grain  and  mixed  with  corn,  barley,  and  wheat,  half  and  hal* 
by  weight.    It  was  found  that  it  required  from  1  to  2  pounds  u\o\v  >  *' 
emmer  than  of  tlie  other  grains  to  produce  a  pound  of  gain.     1! 
Iambs  fed  i\  mixture  of  emmer  and  barlev,  half  and  half  bv  w«»iir^' 
made  a  larger  gain  for  feed  consumed  than  the  average  of  the  id- 
iots fed  on  barley  and  emmer  fed  separately.    This  was  also  tnu*    * 
the  lambs  fed  corn  mixed  with  emmer  in  the  same  proportion^  • 
above.    The  results  thus  indicate  that  the  emmer  had  a  greater  f*^^' 
ing  value  for  lambs  when  mixed  with  other  grains  than  wlien  f*  ■• 
alone. 

In  feeding  experiments  with  dairy  cows  it  required  2  pounds  nu» 
of  emmer  to  produce  a  pound  of  butter  fat  than  it  did  of  barley    - 
corn,  other  conditions  being  equal.    The  cows  made  a  gain  in  wei::  ■ 
of  18  pounds  per  head  during  the  i)eriod.    They  consumed  4me-tbtr 
more  of  emmer  jxt  head  daily  than  did  the  lots  receiving  twrley  i»* 
corn.    The  cows  did  well  on  the  emmer  ration. 

In  an  experiment  in  feeding  for  the  production  of  baby  In^f  tnu 
was  used  as  one  of  the  grain  rations,  with  the  result  that  ilio 
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fattened  on  tliis  grain  made  an  average  daily  gain  of  1.69  pounds, 
while  the  lot  fattened  on  com  made  an  average  daily  gain  of  1.84 
pounds.  During  the  grazing  period  the  lot  fed  on  emmer  gained 
112  pounds  more  than  that  fed  on  corn.  It  required  only  5.16  pounds 
of  emmer  for  a  pound  of  gain,  as  compared  with  T.OJi  pounds  of  corn 
to  produce  a  pound  of  gain  during  the  grazing  period. 

The  lot  fed  on  emmer  did  not  consmiie  as  much  hay  per  pound  of  gain  as  did 
other  lot«,  indicating  that  the  husk  of  emmer  is  a  good  substitute  for  hay. 

Emmer  produces  a  hard  fat,  about  the  same  as  oats,  and  as  good  a  quality  of 
meat  as  com. 

With  the  exception  of  the  emmer  lot,  the  spayed  heifers  brought  the  same 
I)ri<*e  as  the  steers.  In  this  case  a  reduction  of  50  cents  per  hundred  was  made 
on  account  of  the  spayed  heifer  being  smaller  than  the  steers  in  the  lot  which 
brought  f  6  per  hundred. 

The  lot  of  calves  fattened  on  emmer  Fold  for  40  cents  a  hundre<l  less  on  the 
Chicago  market  than  did  the  lot  fattened  on  cx>rn.  and  dressed  2  per  cent  less 
than  did  the  corn  lot. 

In  experiments  with  2-year-old  grade  steei-s  it  was  found  that  a 
pound  of  com  was  equal  to  IJ  pounds  of  emmer.  Where  the  com 
and  emmer  were  mixed  half  and  half  by  weight  the  relation  is  about 
the  same  with  a  small  increase  in  gain  in  favor  of  the  mixture.  With 
hogs  it  required  7  to  8  pounds  of  emmer,  as  against  about  5  pounds  of 
corn,  to  produce  a  pound  of  gain.  Other  experiments  showed  "  that 
there  was  verv  little  feed  for  swine  when  following  steers  fed  on 
ground  emmerV' 

The  results  show,  in  general,  that  while  emmer  has  a  high  nutritive 
value  it  in  hardly  equal  to  com  in  this  respect.  The  economy  of  its 
U5^  as  feed  will  depeifid  upon  its  availability  and  cost. 

BOOTS  FOB  FABK  ANIHALS.« 

KootK  as  a  part  of  the  ration  have  a  decided  value  for  all  kinds  of 
domestic  animals.  Prof.  T.  F.  Hunt  and  associates^  in  a  recent  bulle- 
tin of  the  New  York  Cornell  Experiment  Station,  in  discussing  this 
subject,  call  attention  to  the  fact  that  their  effect  is  tonic  as  well  as 
nutritive,  and  that  breeders  and  feeders  of  farm  animals  for  exhibi- 
tion purposes  find  roots  invaluable. 

For  most  purposes  the  roots  are  chopped  or  sliced  before  fee<llng.  Various 
haiMl  and  power  machineH  are  on  the  market  for  this  work.  Generally  speak- 
fnjc.  roots  should  not  he  fed  alone,  as  they  carry  too  much  water.  A  feed  may 
vnry  from  2r)  to  .'^O  ponnds  lyer  day  for  a  thousand  iwunds  of  animal,  according 
to  the  amount  of  dry  concentrates  and  roughage  fe<l.  It  is  usual  to  put  the  cut 
r<Kjt»  Into  the  feed  box  and  distribute  the  ground  grain  over  them.  For  i>oul- 
try.  however,  the  whole  roots  may  be  given,  allowing  the  fowls  to  pick  them. 
It  in  said  by  some  that  turnips  and  ruta-bagas  impm't  a  flavor  to  milk.  How- 
ever, if  no  roots  are  in  the  milking  room  at  the  time  of  milking  and  they  are 
fiHl  just  after  milking  this  may  be  avoided. 


a  Compiled  from  Michigan  Sta.  Bui.  240;  New  York  Cornell  Sta.  Buls.  24^5,  244. 
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In  feeding  experiments  at  the  Michigan  Experiment  Station,  in 
which  roots  were  fed  at  the  rate  of  15  to  20  pounds  in  addition  to  « 
silage  and  grain  ration,  R.  S.  Shaw  and  H.  W.  Norton,  jr,,  found 
that — 

The  addition  of  roots  to  an  already  complete  ration  of  silage,  clover  hay,  ami 
grain,  for  a  dairy  cow,  stlmnlated  both  milk  and  butter-fat  production. 

The  cost  of  the  ration,  however,  was  raised  to  such  a  degree  as  to  lessen  xU* 
profit  of  production,  niillv  costing  4.2  cents  more  per  hundred  pounds,  and  butt»^r 
fat  1.1  cents  more  per  pound,  as  a  result. 

In  case  a  large  product ix)n  is  desired,  as  in  nmlviiig  records,  roots  lui^lit  W 
used  to  advantage. 

The  cows  gained  in  weight  more  on  the  root  ration  tiuin  when  ftnl  withi«:it 
roots,  hut  the  dlfTerence  was  not  great. 

The  percentage  of  butter  fat  in  the  milli  was  constant,  whether  on  the  "  r«x»t 
ration  "  or  without  roots. 

The  roots  and  tubers  most  commonly  used  for  feeding  farm  ani- 
mals in  this  country  are  potatoes  and  sweet  potatoes,  beets  of  different 
sorts,  mangel-wurzels,  ruta-bagas  and  turnips,  carrots,  parsnips^  and 
artichokes.  Many  analyses  of  these  roots  have  been  reported  in  pul^ 
lications  of  the  experiment  stations,  and  the  average  figures  given  in 
the  following  table  are  based  upon  sucli  work : 

Average  com  posit  ioti  of  roots  and  tubers. 


Kind  of  TOoU. 


Artichokes 

Red  beeUs 

Sugar  beots 

Carrots 

Potatoes 

Sweet  potatoes . 

Piirsinips 

Mangel-wurzels 

Ruta-bagaft 

Turuips 


Water. 

Protein. 

Fat. 

Carbohy 

Starch, 

sugar,  etc.' 

1 

Percent, 

Per  cent. 

Percent. 

1 
Percent. 

79.5 

2.6 

0.2 

15.9 

88.5 

1.6 

.      .1 

6.6 

86.5 

1.8 

.1 

9.8 

88.6 

1.1 

.4 

7.6 

78.9 

2.1 

.1 

17.8 

71.1 

1.5 

.4 

24.7 

83.0 

1.6 

.6 

11.0 

90.9 

1.4 

.2 

6.5 

88.6 

1.2 

.2 

7.5 

90.5 

1.1 

.2 

6.2 

Crude 
fiber. 


Per  cent. 
0.8 

.9 

.9 
1.3 

.6 
1.3 
2.5 

.9 
1.8 
1.2 


Aah. 


ValMrJ" 


PerenU.    Cbif^ 


1. 
1. 

i. 

1. 
1. 
1. 
1. 
1.2 
.8 


0 
0 
9 
0 

o 

0 

4 
1 


As  will  be  seen  from  the  above  table,  the  roots  and  tubers  Att 
succulent  foods — that  is,  they  contain  a  large  quantity  of  water  in  pn»- 
portion  to  their  nutritive  material.  Their  feeding  value  depend^  i: 
large  measure  upon  the  carbohydrates,  chiefly  starch,  which  they  snip- 
ply,  though  the  ash  constituents  are  of  imdoubted  value. 

The  data  obtained  in  investigations  reported  in  the  Cornell  bulloi.i 
referred  to  on  the  value  of  root  crops  for  stock  feeding  arc  baseii  •  •■ 
extended  experiments  on  the  total  dry  matter  yield  i)er  acn»  uf  * 
number  of  the  more  important  root  crops.  The  results  obtain^:. 
indicate  that  such  root  crops  as  mangel-wurzels,  beets,  earrotev  ruti- 
bagas,  and  turnips  yield  a  profitable  stock  feed  under  usual  c<** 
ditions. 
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A  greater  average  yield  of  dry  matter  per  acre  may  be  obtained  from  mangeia, 
balf-sugnr  mnngelR.  sugar  beeta^  and  ruta-bagaR  tban  from  an  avenige  yield 
of  com.  While  it  costs  somewhat  more  per  pound  to  produce  this  dry  matter, 
yet  It  Is  quite  probable  that  the  higher  digestibility  and  palatability  of  roots 
offset  this  lesser  cost  of  com.    ♦    ♦    • 

Comparing  mangels  and  sugar  beets,  the  former  are  more  succulent,  while 
the  sugar  beets  produce  a  higher  average  yield  of  dry  matter.  It  should  be 
n»meml)ere<l,  however,  that  because  the  sugar  beets  grow  into  the  ground  they 
«re  more  difficult  to  har\'est,  and,  furthermore,  they  do  not  Iseep  so  well  as 
inan;;els.  It  njay  seem  that  the  yield  of  sugar  beets  is  more  uniform  than  that 
ut  uinngels.  but  this  is  due  to  the  fact  that  the  yield  of  different  varieties  of 
mangels  varies  more  widely  than  that  of  the  varieties  of  sugar  beets. 

The  ruta-bagas  produce  profitable  yields  of  food  material,  and  the  fact  that 
they  are  well  adapted  to  early  feeding,  and  also  to  the  feeding  of  swine,  as 
well  as  to  sheep  and  cattle,  adds  to  their  value. 

Turnips,  as  a  general  rule,  do  not  yield  as  well  as  the  above-mentioned  roots, 
and.  furthermore,  they  are  more  liable  to  attacks  of  .disease.  However,  they  are 
useful  for  early  fe<)dlng,  and  are  especially  valuable  for  sheep. 

Carrots  and  parsnips,  while  yielding  a  fair  percentage  of  dry  matter,  do  not 
yl<»ld  a  sufficient  quantity  of  food  material  to  warrant  general  planting  f©r 
stock  feeding.  However,  they  are  exceptionally  good  as  a  condimental  food, 
and  for  horses. 

The  results  of  the  experiments  carried  on  in  1904-5  at  Cornell,  the 
authors  believe,  show  plainly  that  early  planting  of  roots  for  stock 
fooding  is  desirable.  "Ruta-bagas,  however,  may  be  planted  a  little 
later  than  the  others.  It  has  not  been  shown  that  the  more  fibrous 
and  heavier  ruta-bagas  of  a  longer-growing  season  are  less  digestible 
or  palatable  than  the  more  succulent  roots  of  the  shorter-growing 
s«»ason/' 

The  proper  methods  of  harvesting  and  storing  roots  are  obviously 
of  the  utmost  importance  in  the  use  of  such  crops  for  winter  feeding. 
Tho  deductions  from  the  New  York  Cornell  Station  experiments 
which  have  to  do  with  this  subject  follow: 

Roots  are  generally  harvested  by  hand,  except  In  the  case  of  the  sugar  beets, 
when  a  plow  may  be  used  to  raise  them  from  the  gi*ound.  When  turnips,  inita- 
bagns,  and  mangels  are  grown  for  succession  feeding,  the  turnips  are  generally 
harvested  first,  l)efore  frost.  Slight  frosts  in  the  late  fall  will  not  injure 
riita-l)agas  or  mangels,  although  the  first  frost  should  be  a  sign  of  harvesting 
time  unless  It  be  exceptionally  early  and  verj'  sure  to  be  followed  by  later  warm 
weather.  In  late  summer  and  early  fall  the  tops  do  not  grow  much,  yet  the 
roots  are  developing  and  ripening  rapidly. 

In  the  case  of  mangels,  ruta-bagas,  and  most  turnips  the  plants  can  be  pulled 
l)y  Uand,  the  tops  twisted  off  as  they  are  pulled,  and  the  roots  piled  or  thrown 
directly  into  the  wagon.  It  Is  thought  that  piling  and  afterwards  loading  is 
lesH  fatiguing  than  throwing  the  roots  directly  Into  the  wagon  as  pulled.  The 
roots  should  reach  their  place  of  storage  with  as  little  dirt  and  bruising  as 
possible. 

Iloots  may  be  stored  in  a  cellar  or  in  a  pit  In  the  field.  The  cellar  is  the 
better  whenever  practicable.  It  may  be  a  part  of  the  bam  structure,  or  built 
under  the  driveway  of  a  bank  bam,  or  it  may  be  built  as  a  dugout  in  a  side- 
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biil  Bear  the  bara.  Perliaps  ooacrete  is  tbe  bent  materia)  for  eenatraelMiL  It 
sho«ld  hfi  not  over  7  or  8  feet  deep  And  large  enougli  to  bold  tike  jleM  er  supp);. 
It  is  best  to  laave  it  located  and  cooiBtrueted  in  smtch  a  way  that  tbe  rociU  aok 
be  dropped  in  from  above,  preferably  tbrtovglk  trapdoors  in  tbe  bottom  a€  th^ 
wagon  and  the  roof  of  tbe  cellar.  It  la  esseBtial  tbat  tbe  wall^  (if  built  ia 
tbe  groQnd)  and  tiie  floor  liave  good  drainage  and  tbat  ventilation  b«  proridi^i 
tbrottgb  tlie  top,  and  tbat  the  constructioQ  be  frost  proof.  Tbe  v«nkiHt«»rs 
8b0fild  be  left  open  iiatU  sweating  has  ceased,  when  they  uMty  be  closed  fur 
tile  winter.  In  winter  the  cellar  should  be  kept  eloaed  as  much  as  po«»ibk'  ««b 
warm  days:  Boots  should  be  so  placed  tbat  tnml|ie  may  be  feil  firat.  mta-ba^u> 
next*  and  after  these  mangels  and  carrots^ 

If  stored  m  a  pit  in  tlie  field,  a  high,  dry  plaee  should  be  chosen.  If  ti^ 
ground  is  clayey,  the  roots  should  be  placed  oa  top  o<  tbe  ground ;  if  H  la  graveih 
and  drainage  ia  good,  a  sliallow  pit  about  5  feet  wide  and  of  necessary  lens:th 
may  be  shoveled  out.  The  roots  should  be  carefully  placed  in  a  gahlo  Dha|»4 
pile  aliout  5  feet  wide  and  aa  long  aa  couvenient.  A  thin  layer  ol  straw  shtiui  t 
then  lie  laid  over  the  pile  and  this  covered  with  6  to  8  inches  of  earth.  AnotLr; 
and  thicker  layer  of  straw  and  a  final  layer  of  earth  will  complete  tbe  wiitk. 
Ventilators  should  be  placed  at  inter vala  of  10  or  15  feet,  which  should  be  ckM^*' 
when  sweating  has  ceased.  The  pit  should  not  be  op^ied  on  waim  days*  iu 
winter.  A  ditch  for  drainage  should  be  cut  around  tbe  pit.  Roots  stored  !■> 
this  way  do  not  keep  as  well  as  when  stored  in  a  good  cellar,  thereft>re  tlitj 
should  be  fe<l  out  as  early  as  possible. 

A  later  bulletin  (No.  244)  of  the  New  York  Cornell  Station  gn*- 
in  detail  the  best  methods  of  growing  different  varieties  of  root  crn^r 
for  stock  feeding. 

CABBA&E  AS  9S0CK  FEEB.« 

In  a  recent  bulletin  of  tlie  New  York  Cornell  Station  S.  Fraser  sav-. 

• 

'^  In  the  search  foi*  good  succulent  feed  for  lire  stocky  the  cabt)«L'^ 
should  not  be  overlooked.     For  this  purpose  the  cabbage  is  to  ^|^ 
compared  with  roots.^     It  is  stated  that  the  only  kind  of  cablt^c* 
grown  in  New  York  for  stock  feeding  "  is  the  commoo  or  headisr 
cabbage,  usually  spoken  of  as  '  cabbage,'  and  the  one  kind  Mrhick  . 
understood  when  this  term  is  used.     The  Savoy  is  useil  for  >4'«. 
feeding  in  Europe,  but  not  in  America,  so  f«r  as  known  to  Um?  writ*'-' 
The  cabbages,  kales,  turnips,  rape,  and  kohl-rabi  are  closelj'  rrlatf 
*     *     *     Among  the  kales  practically  none  are  grown  in  Ameri  -- 
although  the  British  fai'mer  is  extending  his  acreage  of  the  thou^o: 
headed  cabbage   or  kale,  and   other  forms  are  grown  iu  }Mirt>  »• 
Europe.     That  none  of  those  latter  are  of  value  to  this  cotintnr  har.' 
seems  possible  and,  no  doubt,  in  time  some  will  receive  a  fair  tnr' 
As  high  as  50  tons  per  acre  of  crop  yielding  nearly-  4  tons*  of  '■' 
matter  containing  about  1  ton  of  niti*oganous  matter  wa:i;  oLilaLi' 
in  the  Cornell  experiments.     The  essentials  for  a  high  yieKl  arc  • 
rational  rotation  to  pi-event  the  soil  from  becoming  infected  with  J^ 

«  Couipiled  from  New  York  Cornell  9ta.  Bui.  2^ 
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« 

club-root  fungus,  early  planting  to  give  time  for  full  growth  and 
development  of  the  heads,  and  uniform  stand  of  from  seven  to  ten 
lhon«and  plants  per  acre. 

The  cabbage  differs  from  almost  every  other  farm  crop  in  that  its 
successful  production  is  little  influenced  by  the  type  of  soil  on  whicli 
it  is  grown.  It  shows  a  wide  range  of  soil  adaptability  and  it  can  be 
grown  on  almost  any  type  of  soil  provided  it  is  well  supplied  with 
orgsinic  matter,  is  in  good  physical  condition,  and  supplies  an  ade- 
qimte  amount  of  water.  A  loose  friable  soil  well  prepared  by  deep 
fall  plowing  and  manured  with  10  to  20  tons  of  barnyard  manure  per 
acre  before  plowing,  followed  by  an  application  of  1,000  pounds  of 
quicklime  per  acre  after  harrowing  in  the  spring,  is  considered  well 
adapted  to  large  yields  of  cabbage. 

The  plantH  must  uever  receive  a  cheek.  Three  or  four  days  after  transplant- 
ins  <»^  after  thhining  they  should  receive  an  application  of  50  poundn  of  nitrate 
ut  HiMla  per  acre;  this  may  be  applied  near  the  rows  with  a  drill  if  feasible, 
or  be  sown  broadcast  and  harit>wed  in  at  some  time  when  the  leaves  of  the 
liluutts  are  dry,  for  if  they  are  wet  and  It  dissolves  on  the  leaves  it  will  bum 
tlieui.  This  application  may  be  repeated  twice  more,  at  intervals  of  from  ten  or 
fourteen  days,  making  a  total  application  of  200  poundH  of  nitrate  of  soda  i)er 
am* :  even  tiOO  iwunds  may  frequently  be  used  with  profit.  No  crop  will  give 
lietter  returiis  for  such  ti'eatment  and  for  eienu  and  constant  culture.  The 
nitrate  of  soda  aids  leaf  growtb  at  a  time  when  one  green  worm  may  eat  a 
cabbage  a  day«  and  forces  them  through  this  critical  period. 

The  following  varieties  were  tested  at  the  Cornell  Station  and  all 
jTJ^ve  good  results:  Surehead,  Volga,  Autumn  King,  and  Danish  Ball. 

Volga  led  In  the  proportion  of  heat  to  total  plant,  and  It  kept  better  than  Sure- 
ImmicI  f>r  Autumn  King.  Autumn  King  seemed  to  be  l>etter  suited  to  clay  loam 
0oll  than  gravel  loam.  Surehead  did  better  than  Autumn  King  in  1904  on 
gxiivel  loam.    Danish  Ball  is  tbe  lowest  In  yield,  but  has  compact  head.     «     <•     • 

(*iiblNigc*H  are  good  food  for  cattle,  sheep,  and  swine.  When  they  are  grown  for 
9t<K*k  feeding  It  has  not  been  a  general  j)ractice  to  remove  them  from  tlie  field. 
If  ir  li»  convenient  for  feeding  to  continue  into  early  winter  tlicy  are  pulled  and 
piUnl  (losely,  then  fed  directly  from  the  field.  When  fed  to  sheep  they  are  gen- 
<»rnlly  not  eut.  Tlie  sheep  can  nibble  them  very  well.  When  fed  to  cattle  they 
should  be  cut  either  by  a  cutting  machine  or  they  may  l^e  chopped  fairly  well 
with  a  S4iuare-i)olnted  shovel.  They  should  be  fed  as  soon  after  being  cut  as 
jMisslble.     Bometlmes  the  grain  or  choppefl  feed  is  mixed  with  them. 

It  U  claimed  by  many  feeders  that  cabbages  are  likely  to  lend  a  disiagreeable 
o<K)r  or  taste  to  the  milk  when  fed  to  dairy  cattle.  This  may  be  avoided,  how- 
♦*ver.  by  feeding  Just  before  or  just  after  milking,  care  being  taken  to  remove 
th»»  milk  from  the  presence  of  the  cabbage  as  soon  as  possible. 

Tbo  following  methods  of  storing  the  cabbage  are  described  : 

^eihod  1. — One  of  the  simplest  ways  is  to  store  in  an  orchard  or  some  shel- 
t**r<»tl  \\\tii*e,  often  alongside  a  fence  which  has  been  made  titrht  by  a  liberal  use 
(.f  Htraw.  The  cabbage  are  stored  with  their  stems  on  and  are  placed  head  down 
un*l  <>*^  close  together  an  possible.  Two  or  three  tiers  are  often  made,  the  heads 
i^t  lUe  aecond  tier  being  placed  between  the  stems  of  the  lower,  and  so  on,  the 
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piles  being  made  of  any  width  and  length  desired.  The  whole  is  covered  with 
leaves,  salt-grass  hay,  or  straw  and  a  little  soil,  rails,  brush,  or  litter.  Suisill 
unsalable  heads  when  stored  in  this  way  in  November  will  continue  to  develop 
during  winter  and  frequently  sell  as  well  as  any  in  February. 

Method  2. — Small  quantities  may  be  stored  by  plowing  out  two  or  three  fur- 
rows, 10  or  12  inches  deep,  on  a  well-drained  site,  and  placing  the  heads  with 
tfaeir  stems  up  as  close  together  as  possible.  Some  prefer  to  lay  them  but  «>ne 
or  two  thick,  while  others  will  pile  them  up  2  to  2i  feet  high,  bringing  them  to 
a  point.  The  pile  Is  then  covered  with  straw,  salt-grass  hay,  or  a  thin  layer  of 
straw,  and  then  several  inches  of  soil.  They  are  stored  before  freezing,  and 
when  the  soil  covering  them  is  frozen  It  may  be  covered  with  strawy  niauurt>  ".r 
any  other  litter  to  keep  the  soil  frozen  until  the  cabbages  are  needed  for  sale. 

Ucthod  3. — Large  quantities  are  stored  in  cabbage  houses,  this  being  the  \¥Ki 
way  commercially  for  a  large  part  of  the  State.  The  houses  are  often  built 
alongside  the  railroad  in  order  to  facilitate  shipment,  but  a  small  one  ran  N- 
built  on  the  same  principle  if  desired.  The  walls  are  frequently  nlK>ut  S  U\: 
high  at  the  eaves,  built  with  three  walls  and  two  air  spaces,  pni)eretl  on  the  "iit- 
slde,  with  a  close-boarded  and  tar-papered  roof.  The  building  may  be  5<»  fe.' 
wide  and  of  any  desired  length,  with  a  driveway  througli  the  center  and  v<'i; 
provided  with  ventilating  arrangements.  The  building  Is  divided  into  couipu: 
ments  or  bins,  which  run  across  the  house  from  the  driveway  to  the  wall,  on"^ 
on  each  side.  These  are  5  feet  wide,  made. of  slats  on  4-inch  studding.  Tii'« 
permits  of  a  4-Inch  air  space  all  round  each  bin,  the  end  near  the  outside  vr,:!I 
Included.  The  floor  of  the  bin  is  raised  from  the  ground  about  10  Inches.  :r^\ 
is  also  made  of  slats,  thus  securing  free  circulation  of  air.  When  the  bins  ar^ 
filletl,  the  driveway  may  be  filled  if  desired.  The  heads  are  cut  close,  practuMliy 
ready  for  shipment,  and  are  piled  in  the  bins  from  the  floor  to  the  celling.  1 J 
filling  is  done  in  cold  weather,  if  possible,  and  care  is  required  in  ventllatin;:  i  • 
keep  the  temperature  of  the  building  as  near  SO**  to  35**  F.  as  possible,  o|>eui!  •• 
during  cool  nights  and  keeping  it  closed  on  warm  days  or  when  cold  snaps  ^i^^it^. 

Method  J^. — One  or  two  carloads  may  be  stored  in  the  following  mannt*r 
Select  a  dry  site,  excavate  about  li  feet  deep  and  9  feet  wide  and  of  the  des;«rt^' 
length.  Set  posts  in  each  corner  and  every  4  or  5  feet  along  the  side,  lettii .: 
them  project  about  4  feet  above  ground  level.  Board  up  the  inside  ltri««' 
boards  being  useful.  Set  2  by  4  inch  rafters  on  the  studding  and  roof  with  vtm. 
boards,  lapping  them  a  little.  Cover  the  ai)ex  of  the  roof  with  two  lKv;in^ 
fastened  together  like  an  inverted  V.  Bank  up  the  outside  of  the  bouse,  aod  i- 
cold  weatlier  cover  the  roof  with  straw  or  horse  manure. 

FASTXJRING  H0OS.<> 

In  a  bulletin  of  the  Mississippi  Station  E.  R.  Lloyd  discu.^^^-  t* 
subject  of  hog  raising  from  the  standpoint  of  Mississippi  c()iidit]<>:i< 
but  states  some  facts  which  have  a  wider  application,  especially  in  \h 
South.     He  points  out  that  Mississippi  now  imports  about  50  per  •-• . ' 
of  the  pork  consumed  in  the  State,  while  with  the  facilities  for  p^- 
ducing  cheap  feed  there  should  be  an  export  of  hog  products. 

There  are  some  features  in  hog  raising  that  should  appeal  to  every  tbouj:l  " 
farmer.  No  other  meat-producing  animal  Is  capable  of  producing  so  vir 
young  in  a  year.     In  our  mild  climate,  where  suitable  pastures  can  l>e  pn*''  •«' 


o  Compiled  from  Mississippi  Sta.  Bui.  100.     See  also  II.  S.  Dept.  Agr„  K- 
ers*  Buls.  5(5,  p.  G ;  84,  p.  18 ;  124,  p.  25 ;  and  270.  p.  20. 


25 

for  nearly  every  luonth  In  the  year,  the  sow  should  farrow  twice  annually, 
producing  one  litter  in  early  spring  which  can  easily  be  made  ready  for  the  late 
fall  or  early  winter  market,  and  another  litter  in  early  fall  to  be  made  ready 
for  the  spring  market  The  small  amount  of  capital  required  to  begin  with 
and  tbe  quick  returns  on  the  Investment  should  make  hog  raising  especially 
attractive  to  the  small  farmer  with  limited  means.  The  hog  will  make  a  pound 
of  gain  on  less  food  than  most  live  stock,  and  will  profitably  utilize  the  waste 
pniducts  around  the  farm,  dairy,  and  kitchen. 

At  present  there  Is  a  strong  demand  at  very  attractive  prices  for  what  is 
known  as  the  light  market  hog,  weighing  from  130  to  150  pounds.  A  hog  of 
this  weight  can  easily  be  produced  with  ordinary  care  at  from  4  to  C  months  old. 
No  man  should  attempt  to  raise  hogs  without  adequate  pastures.  For  pas- 
tures woven  wire  is  the  best  fencing  material,  all  things  considered.  Around 
tlie  field  to  be  usetl  for  pasture  run  a  woven- wire  fence  30  inches  high  with  three 
»trauds  of  barbed  wire  above.  This  fence  will  not  only  turn  hogs  but  other 
Hve  stock. 

For  convenience  in  preparing  the  land  and  planting  the  crops,  it  is  best  not 
to  divide  the  pasture  up  with  permanent  fences.  When  the  crops  are  ready 
for  the  hogs,  liy  using  the  hurdle  or  portable  fence  the  field  may  be  divided  into 
lots  of  any  size.  Tbe  hurdle  fence  is  simple  and  cheaply  made,* and  w*hen  not 
In  use  can  he  taken  down  and  stored  under  a  shed  until  needed  again.o 

There  Is  a  mistaken  Idea  held  by  some  that  alfalfa,  red  clover,  rape,  and 
Hhiiilar  croi)s  will  produce  profitable  gains  when  pastured  without  grain.  The 
I>ractlc«l  trials  made  at  many  exi)eriment  stations  prove  this  not  true.  Of  the 
in;iny  forage  plants,  alfalfa  is  one.  of  the  most  satisfactory  for  hogs,  since  it 
can  \)e  made  a  permanent  pasture  and  is  rich  In  protein,  making  an  excellent 
(•onibination  with  corn.  The  leaves  are  tender  and  the  stem  small,  which  make 
it  cwisily  masticated  and  It  is  very  much  relished. 

At  the  Mississippi  Station  careful  tests  have  been  made  to  determine  the 
vtilue  of  alfalfa  pasture  without  grain  for  hogs.  Pigs  ranging  in  age  from  3  to 
J  4  months  have  been  used,  and  the  results  of  two  years'  work  show  that  alfalfa 
\H  little  more  than  a  maintenance  ration  for  growing  hogs  without  grain.  Satls- 
f:u-tory  gains  have  always  been  secured  from  alfalfa  pastures  l)y  supplementing 
the  pasture  with  from  1  to  2  per  cent  of  the  weight  of  the  hogs  in  corn  or  other 
;^rain. 

Cowpeas  without  grain  so  far  have  given  better  results  than  any  other  crop 
UfV  liog  pasture.  In  one  test  the  crop  was  grown  on  thin  hill  land,  where  1  acre 
of  cowpeas  produced  350  iK>unds  of  pork.  In*  another  test  on  rich  valley  land 
1  ncre  of  cowi>eas  produced  483  pounds  of  pork.  The  hogs  were  put  in  the  field 
when  the  i)eas  were  about  ripe. 

CULL  BEANS  AS  A  FEED  FOB  H0OS.& 

Beans  arc  a  very  important  agricultural  crop  in  Michigan,  the  total 
-rop  ranging  between  1,500,000  and  5,000,000  but^hels  per  year.  It 
m.s  l)een  e^^timaled  that  from  5  to  10  per  cent  of  the  total  crop  consists 
>f  cullrf  or  damaged  beans,  the  proportion  being  influenced  by  the 
>ociiliftrities  of  the  season  and  weather  conditions  at  the  time  of  har- 
roHt.  Of  these  cull  beans  about  one-half  are  probably  used  for  feed- 
t^<X  purposes. 

♦J  Koi   conKtni<Tic>n  of  hurdles,  nee  V.  S.  IX»i>t.  Agr.,  Farmers'  Bui.  78,  p.  12. 
V  Oijiplled  from  Michigan  Sta.  IJnI.  243. 
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R.  S.  Shaw  and  A.  C.  Anderson,  of  the  Michigan  Experiment  Sta- 
tion, who  have  recently  studied  the  value  of  cull  beans  as  a  feed  for 
young  pigs  and  for  fattening  pigs,  state  that — 

Mixed  with  other  grains,  cnH  beans  may  be  fed  to  sheep,  and  large  quantitif> 
are  used  in  this  State  for  this  purpose  each  year.  It  is  reported  that  they  »t* 
used  as  a  food  for  dairy  cows ;  they  are  also  fed  to  swioe.    ♦     •     ♦ 

It  4s  not  desired  to  advocate  the  extensive  use  of  beans  as  a  swine  f<M-. 
especially  in  the  fattening  or  finishing  i)eriod.    Pork  from  hogs  which  have  Xn- 
fattencd  quite  largely  on  beans  is  generally  soft  and  lacking  in  quality.    If 
considerable  portion  of  the  iK)rk  produced  in  the  State  were  of  this  kind  It  \v«m'  < 
lower  prices  and  work  serious  harm  to  the  swine  Industry,    It  is  generally  «^ 
ceded  that  bean-fed  hogs  store  up  a  fat  having  a  lower  melting  point*  and  <>>'.^ 
quently  a  softer  fat,  than  hogs  fed  upon  many  other  feeds,  and  that  a  c«>n>iii» ' 
able  portion  of  the  element  called  quality  in  pork  is  de|)endent  upon  the  mel*  ■- 
point  or  character  of  the  fat  stored  up. 

In  the  case  of  mutton  finished  upon  beans  no  such  criticisui  has  lieeu  nut  :■ 
I)robably  because  there  is  relatively  less  fat  in  the  carcass  of  the  sheep,  am!  • 
character  is  not  so  essential  to  the  quality  of  the  meat  as  in  the  case  of  tho  ■■ 

In  the  Michigan  experiments  the  cull  beans  used  were  cookcvl  . 
two  ways:  "  The  one  by  injecting  live  steam  into  a  barrel  contahi   - 
the  food  to  be  cooked,  the  other  by  the  use  of  the  ordinary  feed  ctK»k'" 
consisting  of  a  caldron  kettle,  with  a  cast-iron  stove  as  a  jacket  f 
the  same.    A  large  variety  of  cookers  of  similar  sorts  are  upon  . 
market.    In  cooking  small  amounts,  the  kettle  gave  the  better  re^i  ' 
while  the  steam  was  more  convenient  for  larger  quantities.^'' 

When  cooked  beans  mixed  with  com  meal  in  the  proportion  of  •• 
were  fed  for  ten  weeks  to  pigs  weighing  on  an  average  50  poiu 
there  was  an  average  daily  gain  of  0.95  pound  per  head  at  a  o»-* 
2.8  cents  per  poiuid.     '*  It  was  apparent  that  the  food  couibina; 
while  it  possessed  the  proper  amounts  of  carbohydrates  and  pn>«'  • 
was  not  well  enough  adapted  to  the  requirements  of  the  pigs  t<>  r 
duce  adequate  growth.     It  was  thought  thnt  the  introduction  of  a  !  - 
concentrated  food  factor  would  give  variety  to  the  ration,  and  at  * 
a  physical  composition  better  suited  to  the  age  and  digestive  jx*' • 
of  the  pigs."     Accordingly,  middlings  were  substituted  for  a  pnn    I 
the  beans  in  a  trial  made  with  two  lots  of  five  similar  pigs  wei:r! '    ! 
on  an  average  73  pounds,  and  covering  ten  weeks,  the  ration  coio 
ing  of  cooked  beans,  corn  meal,  and  middlings  2:3:2.     The  Siy^>  - 
daily  gain  was  1.34  pounds  i>er  head  per  day,  and  the  cost  of  a  [•" 
of  gp.in  3.1  cents. 

Check  to>ts  made  with  two  lots  of  similar  pigs  fed  a  ration  t»r  - 
skim  milk  and  corn  meal  5:1  showed  an  average  daily  gain  ««f 
pounds  per  head  at  a  cost  of  3.7  cents  per  pound  of  gain. 

When  cooked  beans  alone  and  mixed  Avith  corn  meal  I :  I  Wt^n* 
pared  with  pigs  averaging  150  pounds  in  weight,  three  lots  fe<l  J» 
only  made  in  eight  weeks  an  average  daily  gain  of  1.1  pound- 


27 

hetid,  4.21  pounds  of  beans  at  a  cost  of  2.5S  cents  being  required  per 
pound  of  gain.  On  beans  and  corn  meal  the  average  daily  gain  was 
l.r>-2  pounds  and  the  cost  of  a  i>ound  of  gain  3.25  cents,  4.1  pounds  of 
the  bean  and  corn  meal  mixture  being  required  per  pound  of  gain. 

It  would  appear  that  hogs  of  the  weights  and  ages  of  those  fed  in  this  expert- 
luent  could  rea<w>iiabl.v  be  expected  to  make  a  gain  of  about  a  pound  i)er  day 
on  a  ration  (ronsisting  of  beans  only,  and  that  the  same  sort  of  hog  could  reason- 
ably be  expected  to  uialie  a  gain  of  about  IJ  pounds  per  day  If  an  etjual  anh>uut 
of  com  were  supplied  with  the  beau  ration.  Further,  it  wonld  appear  that  the 
I^ini9  made  by  the  bean-fed  hogs  wonid  cost  about  $2.50  per  hundred  pounds 
mid  those  made  by  the  beans  and  corn-fed  hogs  would  cost  about  |3.50  per 
liundrtHlweight. 

If  the  cost  of  the  additional  labor  and  equipment  is  eliminated  the 
gains  made  from  the  beans  alone  were  cheap,  but  other  factors  must 
be  taken  into  acemmt  and,  when  judged  by  experts,  the  bean-fed  pigs 
were  rated  as  being  worth  less  per  pound  than  those  fed  the  beans  and 
corn  meal. 

Tlie  general  conchision  from  the  investigation  seems  to  be  that  cull 
beaus  rightly  used  may  be  a  valuable  factor  in  pig  feeding,  but  that 
excessive  amounts  shaul<^  not  be  fed,  as  beans  have  a  tendency  to  pro- 
iluoe  soft  pork. 

From  many  Imiuirles  and  reports  received  from  the  farmers  of  the  State  it  was 
known  that  many  were  using  beaus  alone  for  fattening  swine.  Some  of  these 
told  of  large  gains  and  others  of  unsatisfactory  ones.  Some  that  had  corn  were 
even  selling  this  and  buying  damaged  beaus,  feeding  these  exclusively  instead 
of  making  a  combination  of  the  two  feeds.  Such  feeding  must  necessarily  be 
ji<-<ouipanied  with  some  losses  of  protein,  and  from  the  standpoint  of  food 
<H*oiiomy  is  open  to  c^nisiderable  criticism.  However,  if  the  beans  were  cheap 
the  practice  might  he  financially  allowable.  When  any  feed  is  cheap  and  a  large 
sftock  of  It  is  on  hand  there  is  a  great  temptation  to  supply  it  too  freely,  and 
t€>  feed  it  to  the  exclusion  of  other  feeds  which  exiierience  and  judgment  would 

A.s  regards  methods  of  feeding  beans,  Pi'ofesscu's  Shaw  and  Ander- 
son state  that — 

I^eaus  can  be  fed  to  swine  onlj-  In  the  cooketl  form.  The  pig  seems  to  i)e 
iifiiible  to  ntilixe  beans  which  are  at  ail  hard  or  Urm,  even  though  they  have  been 
f»<»|U*«l  for  wme  time,  hence  it  is  very  essential  that  they  be  thoroughly  [and 
carefully!  cuokwl.  To  supply  a  single  feetl  of  half-cooked  beans  to  a  pen  of  hogs 
rol>8*  them  of  their  apiwtites  and  relish  for  their  food,  if  indeed  it  does  not  imt 
tlieiii  t>ff  '^eed.     ♦     ♦     • 

Tilt*  amount  of  water  used  will  l»e  governed  s<iuil?what  by  the  way  the  l)eans 
-,!'<»  tij  be  fed,  whether  they  are  to  be  mixed  with  other  feeds  or  fed  alone.  In 
r'ltl^*'**  ^"^^^  ^^***  water  content  of  the  ration  should  not  be  above  the  bodily 
i-t'<lui»***D»cnt  of  the  pigs  fed.  In  fact,  it  is  usually  i>etter  to  have  the  water 
i^,£it^ot  of  the  ration  Mow  the  daily  re<iuireiuent  of  tiie  pig  and  then  allow  the 
.  ,;^  nece.***  to  water  at  will  or  supply  it  regularly.  When  the  food  is  excessively 
4 1^'*! »!*>'•  ***^  P*^  ^^  comiieUed  to  consume  unnaturally  large  amounts  of  the  ration 
^lv4fix  iu  order  to  properly  supply  his  bodily  needs.     This  distends  the  stomach. 
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unbalances  the  whole  digestive  system,  and  uiakes  a  paunchy,  ill-formed  pig. 
and  one  which  at  slaughtering  time  yields  a  very  low  per  r*ent  of  dreas<?d 
carcass.  Such  feeding  Is  neither  good  practice  nor  good  economy.  ♦  •  • 
All  refuse  grains  contain  more  or  less  foreign  material.  Cull  beans  are  no 
exception  to  the  general  rule,  i)erhapg  the  most  objectionable  Ingredient  beiu? 
the  gravel  stones.  In  some  samples  there  was  from  5  to  10  per  cent  of  gravel 
stones.     ♦     ♦     • 

By  the  use  of  a  hand  fanning  mill  adapted  for  beau  cleaning  a  cousidernl»lc 
portion  of  the  stones  may  be  eliminated.     ♦     ♦     ♦. 

It  will  be  found  advantageous  to  use  some  salt  with  every  mess  of  beam 
cooked;  about  the  same  amount  as  would  be  used  for  human  food  would 
probably  be  sufficient  [but  it  must  be  remembered  that  an  excessive  amount  tf 
salt  may  cause  serious  dlsturbanc-e]. 

Salt  Is  an  api>etizer  and  renders  the  food  more  palatable.  It  also  posseswfv* 
laxative  proi)erties,  and  on  this  account  will  be  found  valuable  to  use  In 
connection  with  any  ration  containing  beans.     ♦     •     ♦ 

It  is  a  general  rule  In  all  feeding  operations  that  when  any  change  is  to  !«» 
made  In  the  ration  of  an  animal  it  should  be  done  gradually.  This  Is  esi»eciallv 
applicable  in  the  use  of  a  ration  containing  any  large  quantity  of  lieans. 

In  winter  feeding  it  will  be  advisable  to  supply  the  feed  while  warm,  but  So 
the  use  of  all  warm  feetls  every  pailful  used  should  be  stiiTed  until  at  an  ev»»u 
temperature  and  then  teste<l  with  the  finger.  It  Is  a  cruel  neglect  to  supply  h-*' 
food  to  a  hungry  pig.  Sore  mouths,  dislike  of  food,  and  apparent  loss  of  npiv- 
tite  are  sometimes  traceable  to  no  other  cause.  Such  mistakes  will  sometiiut^ 
occur  unless  the  feeder  adopts  the  plan  of  stirring  and  testing  every  pailful  W. 

Pails  used  should  be  rinsed  after  each  feeding,  and  csi)ecial  cai'e  should  N 
taken  to  clean  the  kettle  or  barrel  after  each  cooking  and  not  allow  sour  v. 
moldy  material  to  collect  about  the  food  receptacle. 

HEALTHY  POULTEY.^ 

Dr.  C.  A.  Cary,  of  the  Alabama  College  Station,  makes  the  f"^ 
lowing  suggestions  regarding  the  maintenance  of  sanitary  condition- 
in  poultry  raising  and  the  treatment  of  certain  common   ponltrv 
troubles,  which  it  is  believed  will  be  useful  to  those  who  are  engai:-' 
in  the  business  on  either  a  large  or  a  small  scale.     Pure  water  r>^  • 
wholesome  feed  are  of  course  prime  requisites.     Of  the  first,  I>Mti 
Cary  says : 

Water. — The  water  supply  for  jwultry  should  be  the  very  best.     Fresh  v<ry  ' 
In  clean,  uncontaminateil  vessels  should  be  kept  constantly  within  reach  of  * 
chickens,  or  all  kinds  of  poultry,  esj)e<"lally  during  the  hot  weather.     Goo«1  ^*" 
water  is  preferable  to  ninning  surface  water.    Protected  earthen-ware  vrv- 
or  any  form  of  water  vessel  should  be  so  constructeil  that  it  can  be  cleaned 
fact,  it  should  be  cleaned  daily  with  boiling  hot  water. 

The  relation  of  the  feed  to  health  is  thus  explained  : 

Feed. — The  fee<l  is  responsible  for  the  health,  growth,  and  flesh  of  |«'r* 
Young  chicks  are  often  overfed  and  usually  fed  in  filthy  places  or  It*  nt* 
troughs  or  vessels.     More  young  chicks  die  from  overfeeding  and  sour,  f^r* 
ing.  ileconiposing  ff»o<T  than  from  any  other  cause.     Especially  Is  this  true  ^* 
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mashes  or  liquid  or  moist  feed  Is  used.  Some  poultrymen  use  milk  with  bread 
or  (fjartte  uieal  iu.it.  Milk  is  a  good  food,  but  if  giveu  to  chickens  it  must  be 
frosli  or  It  should  lie  boiled  or  cooked  with  the  bread  or  meal  In  it  and  fed  as 
soon  as  sufflcleutly  cooled.  Always  feed  it  in  clean  vessels,  not  in  too  large  quan- 
tities, and  never  leave  the  excess  to  sour.  In  feeding  milk  and  all  forms  of 
luoiKt  foeiUi  to  chickens  be  sure  to  thoroughly  clean  and  boil  or  scald  out  the 
feeding  vesssels  once  or  twice  per  day  during  hot  weather.  Ix)Ok  well  to  the 
chick  feeds.  Many  of  them  are  made  of  refuse  corn,  wheat,  sorghum,  and  other 
grains.  As  a  rule  it  is  best  to  make  your  own  mixed  grain  feeds,  and  then  you 
will  know  the  quality  of  each  grain  ingredient  and  will  not  be  compelled  to  pay 
grain  prices  for  the  heavy  grit  that  Is  so  plentiful  in  the  average  mixed  chicken 
fv-ed.  It  is  <*heapest  and  safest  and  best  for  the  health  and  growth  of  the 
(•ln«kcny  «ir  other  fowls  to  buy  the  separate  grains  and  the  grit  and  do  3'our  own 
mixing. 

The  arrangement  and  management  of  the  poultry  houses  and  yards 
an^  shown  to  have  a  mont  important  bearing  upon  the  health  of  the 
occupants. 

Arrangement  and  management  of  houses,  yards,  etc. — ^The  chicken  houses 
shcfuld  be  separated  from  all  other  buildings,  and  all  the  sides  should  be  of 
lattice  work  or  quite  ojieu  during  the  summer.  The  north,  east,  and  west  may 
\h'  I'losed  during  late  fall  and  winter.  The  floors,  roosts,  and  nests  should  be  so 
arranged  as  to  Iw?  readily  remove<l,  deanefl,  and  dislnfe<'te<l.  I*ortable  or  mov- 
ablr  rhlck(*n  houses  are  useful  if  so  built  that  they  will  not  come  to  pieces  wiien 
n Hived.  In  cases  of  infe<*tion  with  disease  germs,  or  of  infestation  with  mites. 
Intestinal  parasites,  lice,  etc.,  It  nnikes  the  work  of  dlsinfe<-tlon  and  eradication 
vf  parasites  more  easily  and  quickly  and  i)ermanently  done  if  the  house  can  l>e 
qni<*kly  move<l  to  a  new  uninfected  locality. 

Most  chicken  i*oops  are  too  close,  too  heAyy,  and  too  Inconvenient  to  clean. 
Soiiif  one  should  Invent  a  **  kno<*k-down "  brooding  coop  that  can  be  cleane<l 
readily,  and  one  that  will  not  easily  break,  and  retain  firmness  and  solidity 
wlieu  set  up. 

The  yards  and  runs  are  usually  too  small  and  InsufTicient  In  number.  Poul- 
trymen can  greatly  lessen  their  work  by  having  large  yards  or  runs  and  many 
i»f  tli#*ni. 

TIio  placing  of  20  to  40  chickens  in  a  small  yard  (say  50  by  100  feet)    and 

Kooplng  them  there  eight  to  twelve  months  In  a  year  Is  one  of  the  means  of 

iriNnislfylng  the  i»roi)agation  of  intestinal  parasites  of  all   kinds.     The  degree 

<>f   Infestation  of  a  yard  or  nm  or  poultry  house  dei)ends  upon  the  size,  the 

iniinber  of  ixniltry  Jcept  in  them,  the  length  of  time  poultry  are  kept  in  them. 

riiHl,  to  some  extent,  on  weather  conditions.     A  large  area,  as  a  yard  or  pen,  will 

i!ot    iKK.ome  alarmingly  infested  with  Intestinal  or  other  parasites  as  quickly 

:.*4   n    snmll  area.     Likewise,  the  fewer  the  birds  and  the  shorter  the  time  the 

f.lnl**  are  kept  in  a  given  place,  the  less.  In  degree,  the  infestation.     This  often 

«>.\phiinH  why  a  man  with  very  few  chickens  having  good  feed  and  wide  range 

t'ixn    raise  fine,  healthy  birds.     But  when  this  same  man   attempts  to  raise  a 

lur^o  nunilx»r  on  a  small  range,  3'ard,  or  run,  he  fails,  and  his  chickens  are  less 

vl^orouH  or  healthy  and  consequently  less  profitable.    The  number  of  houses, 

(•<Hii>s,  yards,  and  runs  should  always  be  In  excess  of  the  immediate  demands. 

«^iil»|irfse  a  man  has  j'ards,  runs,  houses,  and  coops  for  tliree  different  lots  of 

fliU'kens.     He  should  at  least  have  three  extra  yards  and  runs  Into  which  he 

M'fil  whift  the  dlslnf(H»ted  bouses,  coops,  and  birds  as  soon  as  the  other  yards 

ir  ruu»  became  infested.     It  would  be  l)est  to  have  yards  and  runs  suliicient  in 
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number  to  enable  the  poaltryman  to  moke  three  or  four  shifts  before  eomius 
around  or  back  to  the  first  This  may  seem  extravagant,  but  It  is  the  only 
means  by  which  you  can  breed  healthy,  vigorous  birds  without  an  imraeni«e 
outlay  in  cleaning  and  disinfecting  yards  or  runs.  Immediately  after  vacutiiij! 
a  yard  oir  run,  plow  it  up  and  seed  it  down  to  wheat,  rye,  oats,  barley,  cowpeas^. 
sorghum,  or  anything  that  will  make  a  growth  upmi  which  the  chickens  c^u 
graze  when  brought  back  to  this  yard  or  run.  Young  chickens  should  not  \w 
allowed  to  range  over  ground  where  old  chickms  run;  if  it  be  possible,  have 
the  young  chicks  in  a  i)en  or  yard  where  no  old  chickens  have  been  for  six  or 
eight  montlis.  This  will  prevent  young  chicks  from  becoming  infested  witli 
roundw^orms  and  tapeworms. 

Doctor  Gary  recommends  that  when  new  fowls  are  purchased  tht»v 
should  be  confined  in  some  place  remote  from  the  flock  for  one  to 
four  weeks.  This  will  give  time  to  determine  the  presence  or  ab.-^eiKV 
of  such  an  infectious  disease  as  fowl  cholera,  a  precaution  which  may 
save  the  flock  and  avoid  the  difficulty  of  disinfecting  houses  and 
yards. 

In  spite  of  great  care  and  strict  observance  of  the  precaution^ 
enumerated,  however,  insect  pests  and  diseases  may  get  into  the  flcwk 
and  remedial  treatment  becomes  necessary. 

Insert  pests  aad  diseases. — Chicken  mites  are  the  most  common  pests  in  tl**^> 
and  houses.  Cleiinliness  is  the  best  means  of  preventing  their  multlplicflttoa 
They  develop  l)est  in  filthy  nests  and  in  cracks  and  under  Ixiards  in  chitk«*Q 
house.  Clean  the  house  (move  if  portable)  and  tlien  spray  the  house  wj'".* 
kerosene  oil  eiuulsion.  If  possible  apply  tar  in  cracks  and  under  roostii.* 
boards  and  this  will  catch  many  which  escape  the  spray.  Clean  and  »pmj  Uf* 
infested  houses  and  ct)oi>s  once  i)er*week  and  dip  the  infested  chickens  in  !«•'<• 
kerosene  oil  emulsion,  or  a  2  to  4  per  cent  creolin  solution.  Never  dip  ch'ui.  > 
in  a  i)oorly  mixed  kerosene  solution.  It  will  blister  the  skin.  If  the  kenvsem-  * 
not  thoroughly  emulsified.  Copper  sulphate  solution,  if  applied  hot  [to  ^I0^1^ 
walls,  etc.],  will  kill  mites.     It  should  not  be  api>lied  on  the  chickeoa. 

The  following  directions  are  given  for  the  preparation  of  the  k»n 
seue  emulsion  and  copper  sulphate  solution  needed  for  the  treatiuci' 
recommended : 

Kerosene  emulsion. — Dissolve  one-half  pound  of  hart!  soap  in  1  gallon  of  I 
water,  add  2  gallons  of  kerosene  and  stir  or  churn  until  a  milky  mixtun* 
emulsion) is  formed ;  now  add  8  to  10  gallons  of  water;  stir  Or  mix  with  a  ^. 
immp,  or  kt»ep  tlio  first  emulsion  of  soap,  water,  and  kerosene  and  n»e  n-*  f 
of  it  as  you  desire  after  diluting  with  8  to  10  parts  of  water. 

Copper  sulphate  solution. — Dissolve  4  to  C  jwunds  of  copper  sulphate   » f* 
stone)  in  20  to  50  j^allons  of  water.     Spray  this  over  dusted  or  oleautHl  !►•  ''*  ' 
walls,  nests,  or  other  places.     When  dry,  or  the  next  day,  whitewash  with  -  ' 
or  l)riish.     If  applied  hot  this  eopi>er  sulphate  solution  will  kill  niltes. 

Whitewash  is  used  to  a  large  extent  in  connection  with   |x»ti- 
houses,  and  is  an  efficient  means  of  filling  small  cracks  ami  nnk  ■  - 
smooth  surfaces  which  can  not  hari)or  vermin.     An  excellent  wa-h  ^ 
this  purpose  is  the  so-called  Government  whitewash,  wliicli   i>  t 
pared  as  follows: 
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GoTerament  whitewash. — Half  a  bushel  of  unslaked  lime,  slaked  with  warm 
water.  Cover  It  during  the  process  to  keep  the  steam.  Strain  the  liquid  through 
a  fine  sieve  or  strainer.  Add  a  peck  of  salt  previously  well  dissolved  In  warm 
water.  3  pounds  of  ground  rice  boiled  to  a  thin  paste,  and  stir  in  boiling  hot  a 
half  pound  of  iwwdered  Spanish  whiting  (plaster  of  Paris)  and  a  i)ouud  of  glue 
which  has  been  previously  dissolved  over  a  slow  Are,  and  add  5  gallons  of  hot 
water  to  the  mixture.  Stir  well  and  let  It  stand  for  a  few  days.  Cover  up 
Ironi  tllrt.  It  should  be  put  on  hot.  One  pint  of  the  mixture  will  cover  a  square 
yard  If  properly  applied.  Small  brushes  are  best.  There  is  nothing  that  com- 
pares with  it  for  outside  or  Inside  work,  and  it  retains  its  brilliancy  for  many 
y^irs.  (V>1orlng  may  be  put  into  It  and  made  of  any  shade,  Simnish  brown, 
yellow,  or  common  clay.  To  It  may  be  added  2  pints  of  carbolic  add,  which  will 
make  It  a  disinfectant. 

Doctor  Cary  gives  the  following  useful  list  of  drugs  needed  by  the 
poultryman  and  suggestions  as  to  their  uses: 

FOB    INTESTINAL    WORMS. 

(1)  Isolate  infested  birds  and  destroy  or  disinfect  their  droppings  while 
being  treattnl. 

(2)  Put  1  to  2  drams  of  copper  sulphate  in  each  gallon  of  drinking  water  for 
one  week ;  or 

{^)  Powdered  pomegranate  root  bark  (for  tapeworms),  followed  by  2  or  3 
tablespoonfnls  of  castor  oil ;  or 

(4)  Oft  of  turpentine,  1  to  2  teasixmnfuls,  followed  in  four  to  six  hours  with 
castor  oil. 

(5)  Powdered  santouiu  in  5  to  8  grain  doses  Is  esi)ecially  good  for  round- 
worms. 

(C)   Chopped-up  pumpkin  seed  for  tai>eworms. 

FOB    WORMS    IN    THE    AIR    PASSAGES.* 

(1)  Turix?ntine  introduced  i)y  stripped  featiior  into  the  wifWpipe. 

(2)  Ste:iming  with  creolln  and  turi>cntine  in  the  hot  water. 

(3)  Fcciling  garlic  in  the  food. 

FOR   DIARRHEA. 

(1 )  SubnItrate  of  bisnmth,  1  to  4  grains,  two  to  three  times  per  day;  or 

(2)  Pulverizeil  chlnchona  bark,  1  to  2  grains  tliree  times  per  day,  and 
(,'{)  Quinine  one-eighth  to  one-half  grain  two  times  per  day. 

(4)  Dry  feed  or  cooked  and  slightly  moist  foe<l. 

CONSTIPATION. 

(1)  Kpsom  salts,  20  to  30  grains  In  1  tablospoonful  of  water;  or 

(2)  Castor  oil,  1  to  2  teaspoonfuls ;  or 
(:i)   Calomel,  1  to  2  grains,  and 

(4)    Soft  fcMjd. 

FOR   LICE. 

( 1 )  r^nrd  or  vaseline  over  head,  under  wings,  and  around  anus. 

(2)  Dipping  in  ir»  iK»r  cent  keroscnc-oll  emulsion  ;  or 
('» )    Dfpping  In  2  to  5  per  ct»nt  creolln  solutlcjii. 

(4)    I'3*rethnjm  powder  dusted  among  the  feathers. 
(."•)    (Mean  nt»sts,  yards,  and  houses. 


a  r.  S.  nei)t.  Agr.,  Farmers'  Bui.  S4,  p.  28. 
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FOB   INTESTINAL   DISINFECTANT. 

(1)  One-half  to  2  drams  of  copper  sulphate  in  1  gallon  of  drinking  water;  or 

(2)  One-half  to  2  drams  of  iron  sulphate  in  1  gallon  of  drinking  water;  or 

(3)  Salol,  one-half  to  1  grain,  once  or  twice  daily. 

(4)  Naphthol,  one-half  to  1  grain,  once  per  day  after  eating. 

(5)  Resorcin,  one-fourth  to  one-half  grain,  once  per  day  after  eating. 

(6)  Hyposulphite  of  soda,  4  to  10  grains  in  1  tablespoonful  of  water, 

l^R   CHICKEN    MlTES.a 

(1)  Lard  or  vaseline  on  legs,  feet,  and  head  applied  once  or  twice  iier  wwk. 
Wash  oflP  scales. 

(2)  Kerosene  emulsion  sprayed  on  walls,  roosts,  floors,  and  nests  om-e  i^tr 
week  for  what  is  commonly  called  chicken  mites  or  chicken  ticks. 

(3)  Two  to  5  per  cent  creolin  solution  sprayed  on  saAie  places  as  (2). 

(4)  Formalin,  1  part  to  200  parts  of  water,  sprayed  as  (2). 

(5)  Corrosive  sublimate   (very  poisonous),  1  part  to  1,000  part^  of  water, 
sprayed  as  (2). 

(6)  Boiling  hot  water  freely  applied  by  pouring  over  walls,  roosts,  nests,  mA 
floor. 

(7)  Clean  chicken  house  every  day  until  mites  are  gone. 

Doctor  Gary  recommends  that  every  farmer  and  poultryman  shoul' 
take  one  or  more  good  poultry  journals  and  should  get  all  the  j)ul- 
lications  on  poultry  issued  by  this  Department  and  by  the  Sui: 
experiment  stations. 

a  U.  S.  Dept.  Agr.,  Farmers*  Bui.  190,  p.  G. 
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U.  S.  Depabtment  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  OF  the  Chief, 
Washhigton^  D.  C,  July  i,  19tfl. 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  bj  Mr.  F.  \\ 
Hillman,  Assistant  Botanist  in  the  Seed  Laboratory,  entitled  "Dodd^  r 
\n  Relation  to  Farm  Seeds." 

Dodder,  on  account  of  its  parasitic  nature,  is  the  most  danger  >> 
weed  in  alfalfa  and  clover  fields,  and  also  often  afFects  flax.  On  accou' 
of  the  large  quantity  of  low-grade  seed  containing  dodder  import^- 
from  Europe  and  the  prevalence  of  dodder  in  the  alfalfa-grovii. 
regions  of  the  West,  its  seed  is  becoming  more  and  more  commo?.  ' 
commercial  seeds. 

In  this  paper  an  attempt  has  been  made  to  point  out  the  danger 
character  of  the  various  kinds  of  dodder  and  to  give  practical  ^uirir  * 
tions  for  the  eradication  of  dodder  from  infested  areas. 

I  recommend  that  this  paper  be  published  as  a  Farmer?*''  Bull»*t 
Respectfully, 

B.  T.  Gai^xowav, 

Chief  of  Bur**' 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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Fig.  1.  Field  dodder  on  red  clover:  a,  Flowering  cluster;  b,  cla8terof  dry  seed 

vessels.     From  a  photograph.     Natural  size ^ 

2.  Seeds  of  flax  dodder  and  three  seeds  of  flax,  showing  relative  8iz<*. 

Enlarged ^ 

3.  Seeds  of  clover  dodder  and  red  clover,  showing  relative  sizes.     En- 

laiyed * 

4.  Seeds  of  clover  doilder  and  alfalfa,  showing  relative  sizes.     Enlarged. . 
6.  Seeds  of  clover  dodder  and  white  clover,  showing  relative  sizes.     En- 
larged .- ' 

6.  Small-seeded  alfalfa  dodder  and  alfalfa  seeds,  showing  relative  sizf^. 

Enlarged 

7.  Seeds  of  field  dodder  and  red  clover,  showing  relative  sizes.     Enlarged .      ^ 

8.  Seeds  of  field  dodder  and  alfalfa,  showing  relative  sizes.     Enlai^ged. ..      ' 

9.  Seeds  of  large-seeded  alfalfa  dodder  and  alfalfa,  showing  relative  ^izee. 

Enlarged ' 

10.  Field  dodder  covering  red  clover  and  grasses.     From  a  photograph  of 

an  infested  field -^ 
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DODDER  IN  RELATION  TO  FARM  SEEDS. 


IHTEODUCTIOlSr. 

It  is  probable  that  commercial  seeds  representing  forage  crops, 

especially  the  clovers  and  grasses,  are  the  most  eflFective  medium 

through  which  weed  seeds  are  disseminated.     The  custom  in  vogue  in 

this  country  and  in  foreign  countries  of  producing  seed  of  these  crops 

as  a  secondary  feature  of  their  culture  and  without  special  attention 

to  the  character  of  the  foreign  plants  which  may  grow  with  the  crops 

is  chiefly  responsible  for  the  great  number  and  variety  of  weed  seed 

impurities  commonly  disseminated  in  the  product.     Such  foreign  seeds 

arc  characterized  primarily  by  ripening  at  about  the  same  time  as  the 

crop,  and  as  they  possess  a  similarity  to  the  crop  seeds  in  size  and 

weight  they  are  not  readily  removed  by  the  sifting  accompanying  the 

thrashing  of  the  crop.     It  is  in  this  way  as  incidental  to  the  culture  of 

certain  crops  that  the  seed  of  dodder  or  love  vine  becomes  an  impurity 

Iff  certain  kinds  of  commercial  seed. 

Dodder  is  not  in  itself  a  means  of  direct  seed  adulteration,  but  as  a 
\rvry  common  impurity  of  low-grade  seed  it  becomes  a  prominent  fea- 
'.urc  of  adulteration  when  such  seed  is  used  as  the  adulterant. 

Dodder,  especially  as  a  menace  to  clover  and  alfalfa  culture,  is 
lecoming  more  and  more  prevalent  throughout  the  country  and  is 
svt'.ry where  commanding  attention  from  farmers  who  are  observant 
»f  conditions  affecting  their  crops. 

The  most  important  step  in  controlling  the  dodders  is  to  prevent,  if 
HJ-'^Hible,  the  introduction  of  their  seeds  in  commercial  seed.  While 
,>»solute  freedom  from  dodder  in  farm  seed  can  not  be  assured, 
n'opuT  care  on  the  part  of  the  purchaser  can  reduce  to  a  minimum 
he  chances  of  dodder  introduction.  This  involves  the  recognition  of 
be  dodder  if  present  in  seed  and  the  recleaning  or  rejection  of  the 
i,tt«ir,  as  the  <'ase  may  require. 

The  farnjer  should  know  what  crops  are  liable  to  damage  from 
odder,  to  what  extent  their  seeds  carry  dodder  seed,  that  several 
in<l»  of  dodder  are  involved,  that  the  source  of  the  crop  seed 
ifliiences  the  kind  of  dodder  likely  to  be  present,  that  dodders  have 
r»ry  pronounced  host  preferences,  that  dodder  seed  production  may 
.  influenced  by  climatic  conditions,  etc. 
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6 
DODDEB  AN  IMPO&TAHT  IMPTTEITT  IH  SEEDS. 

The  seed  of  dodder  becomes  an  important  impurity  of  commwial 
seeds  both  on  account  of  the  injurious  nature  of  the  plants  and  the 
fact  that  they  occur  in  nearly  all  the  regions  where  clover,  alfalfa, aM 
flax  seeds  are  produced.  The  size  and  weight  of  the  dodder  seeds  m\ 
the  period  of  their  maturity  agree  so  closelj^  with  those. of  red  clovti 
and  alfalfa  seeds  that  their  presence  in  the  seed  crop  is  practicflll.f 
sure  to  follow  the  occurrence  of  maturing  dodder  plants  in  fieW- 
devbted  to  these  crops.  The  same  is  true  of  flax  seed  which  ha^*  nof 
been  especially  well  cleaned.  The  extent  to  which  dodder  may  inf'**' 
clover  and  alfalfa  seed  is  indicated  by  the  fact  that  of  521  samples  <*- 
red  clover  seed  secured  by  the  Seed  Laboratory  in  the  open  market  i' 
the  spring  of  1906,  116  samples  contained  dodder.  Again,  of  iv. 
samples  of  alfalfa  seed  160  contained  dodder. 

Clover  and  alfalfa  seeds  as  sold  to  farmers  have  frequently  follow* ; 
a  devious  course  from  the  grower  to  the  consumer  and  are  especial!' 
likely  to  represent  a  mixture  of  lots  from  different  places  of  proiln 
tion.  If  one  ingredient  of  such  a  mixture  is  infested  with  dodder  tl' 
whole  becomes  contaminated.  Not  many  dodder  seeds  ma}^  occur  Uv  * 
particular  lot  bought  by  a  farmer,  to  be  sure,  but  owing  to  the  pt^tulisi 
nature  of  the  dodder  plants  a  single  live  dodder  seed  in  a  field  ^^ 
menace  to  the  entire  crop. 

It  is  very  important  that  the  farmer  purchasing  clover,  alfalfa.  "1 
flax  seed  be  qualified  to  determine  for  himself  whether  dodder  i**  pr* 
ent,  Ix^cause  it  usually  is  not  conspicuously  abundant  and  ma}'  O'^"'!^ 
the  notice  even  of  the  most  conscientious  dealer. 

SENTIMENT  EEGAEDIHO  DODDEE  IS  EVfiOPS. 

The  dangerous  chamcter  of  the  dodder  plants  as  pests  of  flax  ^- ' 
leguminous  crops,  together  with  their  wide  distribution  throiiir:  i 
the  regions  which  have  long  grown  these  crops,  especially  in  Exu^l' 
has  caused  them  to  be  looked  upon  with  dread  by  farmers.  1^' 
result  is  that  under  the  existing  seed-control  regulations  jyenerall}  ' 
vogue  in  Europe  dodder  seed  as  an  impurity  of  commercial  ^<'<hM 
singled  out  for  special  considei'ation  and  seed  containing  it  is  u<ua 
rejected.  Reports  upon  seed  tests  at  the  European  seed-i'ontrol  • ' 
tions  usually  make  particular  reference  to  the  presence  or  ab>en'  ' 
dodder.  As  a  result  of  its  unpopularity  seed  containing  it  is  praiti^-- 
unsalable  in  the  domestic  trade  of  most  of  the  European  eountrii^ 

It  is  owing  to  this  adverse  sentiment  in  Europe  regarding  d««^i' ' 
infested  scH'd  and  the  absence  in  this  country  of  a  national  law  pr-    ' 
iting  the  importation  and  sale  of  such  seed  that  so  much  do*i«' 
annually  distrihuted  throughout  the  United  States. 


THE  CHAEACTER  OF  DODDSE  PLAITTS. 

Dodder  is  a  parasite  deriving  its  food  not  from  the  soil,  but  directly 
from  the  crop  plants  which  it  infests.  In  this  respect  it  is  unlike  the 
ordinary  weeds  of  the  farm.  It  starts  from  a  seed,  at  first  deriving 
its  Dourishment  from  the  food  supply  stored  within  the  seed.  During 
this  period  it  develops  a  slender,  threadlike,  and  leafless  stem.  It  is 
the  habit  of  the  dodder  to  climb  by  twining,  and  the  young  stem 
sways  about  in  search  of  a  support.  Failing  to  find  a  suitable  support 
it  dies  when  the  food  stored  within  the  seed  is  exhausted.  If  a  suit- 
able support,  such  as  the  stem,  leaf  stems,  or  even  leaf  blades  of  a 
clover,  is  found,  the  dodder  rapidly  twines  about  it,  sending  out  from 
it8  stem  numerous  suckers  which  penetrate  the  tissues  of  the  plant 
upon  which  it  rests,  termed  the  host  plant.  The  dodder  is  8ul>se- 
quently  dependent  on  its  host  for  both  its  mechanical  suppoii;  and  its 
food  supply.  The  twining  of  the  dodder  stem  and  the  clinging  eflfect 
of  the  suckers  secure  the  mechanical  support  necessary,  while  the 
penetration  of  the  suckers  to  the  sap-conveying  tissues  of  the  host 
plant  insures  direct  communication  with  the  food  prepared  by  the 
latter  for  its  own  use. 

After  becoming  established  on  the  host  plant  the  part  of  the  dodder 
plant  below  the  point  of  attachment  dies.  Above  this  point  the  plant 
makes  rapid  growth,  branching  repeatedly,  its  branches  ultimately 
forming  a  tangled  mass  of  threadlike  filaments  when  under  conditions 
favorable  for  luxuriant  growth.  At  first  the  growth  is  apparently 
insignificant,  but  with  the  rapid  increase  in  the  branching  the  total 
g^rowth  soon  becomes  very  conspicuous,  and  in  some  instances  pro- 
irrenses  with  exceptional  rapidity,  rendering  its  control  very  difficult. 

Dodder  depends  on  prepared  food.  Independent  food  manufacture 
l)ocome8  unnecessary,  and  consequently  the  plant  is  devoid  of  leaves, 
a^s  well  as  of  root,  and  usually  is  devoid  of  the  green  color  common  to 
other  plants.  Certain  species  are  strongly  tinged  with  green,  how- 
ever, and  doubtle^ss  are  capable  of  food  production  to  some  extent. 

Sections  of  the  dodder  stems  removed  from  the  main  plant  retain 
their  vitality  and  power  of  coiling  and  producing  suckers  for  several 
days  at  least  under  favorable  conditions.  In  consequence  of  this,  if 
pit  ees  of  plants  are  allowed  to  remain  in  contact  with  a  suitable  host 
plant  for  a  short  time  they  become  attached  to  the  latter  and  form 
new  centers  of  growth.  In  this  way  new  patches  of  the  pest  may  be- 
come established  in  the  field. 

Dodder  plants  are  to  be  distinguished  by  their  slender,  threadlike 
stems,  which  are  lemon  yellow,  orange,  or  pink.  They  may  appear 
to  confine  their  attack  to  a  single  plant  in  a  place  or  may  spread  uni- 
formly from  plant  to  plant,  either  near  the  ground  or  from  the  tops 
of  the  plants.     Small  white  flowers,  mostly  in  clusters,  are  produced 
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bj  midsummer.  The  flowers  may  })o  few  and  scattered,  or,  owing  t" 
thrifty  growth,  they  may  be  more  numerous  and,  becoming  cro«<iH. 
form  dense  bunches.     (Fig.  1.) 


Secda  ripen  throughout  the  ct'iitral  United  States  from  tin-  inr 
of  July  into  Sept^^mbor.  Ah  a  rule,  the  dodders  are  profusi'  "' 
pioducei-s,  but  seed  production  is  stmngly  influeoced  by  thd  chanr 
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of  the  host,  its  treatment  as  a  crop,  and  by  the  condition  of  the 
weather  during  the  flowering  season  of  the  dodder. 

THE  VABIOUS  KIHDS  OF  DODDE&. 

Farmers  commonly  look  upon  dodder  as  representing  but  one  kind 
of  plant.     On  the  contrar}^  there  are  several   kinds  which  infest 
leguminous  crops,  irrespective  of  the  kind  infesting  flax.     This  dis- 
cussion relates  in  the  main  to  the  class  of  dodders  whose  seeds  are 
carried  by  commercial  seeds,  but  it  may  be  said  that  there  are  other 
kinds  indigenous  to  certain  parts  of  the  country  which  are  more  or 
less  injurious.     These  kinds  attack  certain  cultivated  plants  which 
I    may  be  brought  near  them.     If  the  seeds  of  such  cultivated  plants  are 
not  in  the  trade,  the  dissemination  of  the  dodders  affecting  them  is 
accomplished  by  the  transmission  of  plants  or  cuttings  bearing  living 
pieces  of  the  dodder. 

As  a  matter  of  passing  interest,  it  may  be  stated  that  aside  from  the 
injurious  kinds  of  dodder  there  is  a  large  number  of  kinds  which  have 
no  recognized  relation  to  cultivated  plants  or  crops.  They  live  on 
various  wild  plants,  and  it  is  the  common  experience  of  those  who 
frequent  fields  and  uncultivated  lands  to  meet  one  or  more  of  these 
kinds  of  dodder  which  command  the  attention  of  the  most  unobserving 
person  by  their  peculiar  threadlike,  tangled  stems. 

KIHDS  OF  DODDER  SEED  IHFESTIHO  FABM  SEED. 

There  are  at  least  six  different  kinds  of  dodder  whose  seeds  are 
commonly  disseminated  in  commercial  seeds  and  therefore  are  worthy 
of  the  farmer's  consideration,  as  follows: 

(1)  Flax  dodder  {Cm<nita  epilinum)  is  a  parasite  on  flax  especially. 
It  sometimes  infests  other  plants,  including  certain  shrub  fruits,  but 
it  it*  not  a  pest  of  clover  or  alfalfa  fields.  It  occurs  in  foreign  coun- 
tries and  also  in  those  States  where  flax  is  grown  in  this  country.  The 
other  kinds  of  dodder  under  discussion  are  all  parasites  on  clover  or 
alfalfa^  or  on  both,  but  do  not  infest  flax. 

(2)  Clover  dodder  ( 6W(??/^a  epithyminn^  often  referred  to  as  Cuscnta 
tr^y^f>lii)  infests  both  the  true  clovers  and  alfalfa  indiscriminately.  It 
[^  widely  distributed  in  foreign  countries  and  in  the  United  States  east 
>f  the  Mississippi  River  and  in  the  Northern  Pacific  States. 

(3)  Small-seeded  alfalfa  dodder  ( C?/w<?w^f  phuiff  or 0)9^  it  oqcvlxh  in 
;hiH  country  appears  to  confine  its  attacks  to  alfalfa  in  preference  to 
he  true  clovers.  Thus  far  there  is  no  evidence  of  any  damage  from 
bin  dodder  to  red,  alsike,  or  white  clovers.  This  is  by  far  the  most 
l>iindant  and  destructive  of  the  dodders  in  the  Western  States. 

(-4^  Field  dodder  ( CiMcuta  armnnh^  as  recognized  in  the  botanies)  is 
widely  distributed  throughout  the  United  States.     It  infests  l)oth  the 
480a-BQU.  306-07 2 
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clovers  and  alfalfa  and  also  many  wild  herbaceous  plants.     It  has 
proved  injurious  to  sugar  beets  in  Utah. 

(5)  Large-seeded  alfalfa  dodder  {Cuscuta  indecora)  is  common  in  the 
West,  especially  in  Utah.  It  infests  alfalfa  as  well  as  various  wild 
plants,  but  it  does  not  appear  to  damage  the  true  clovers. 

(6)  Chilean  dodder  {Cuseuta  raceinoHa  chileana)  is  not  generall}' 
known  in  this  country.  It  is  common  in  South  America  and  hs^s 
been  reported  from  Europe.  It  is  said  to  have  flourished  for  a  time 
in  California  many  years  ago,  but  subsequently  disappeared.  It  \» 
of  interest  because  of  its  prevalence  in  alfalfa  and  red  clover  seed- 
producing  regions  of  South  America  from  which  seed  is  being  sent 
to  the  United  States,  for  this  dodder  infests  both  alfalfa  and  red 
clover.  Little  is  known  of  this  dodder  in  its  relation  to  forage  crops 
in  this  country,  but  since  it  is  being  brought  here  in  considemble 
quantity  from  South  America  it  is  very  likely  that  it  will  become  one 
of  the  several  injurious  species  established  in  the  United  States. 

FEEPEEEHGE   OF   THE   D0DDEE8   FOE  CEETAIN   HOST  PLAHTS. 

The  dodders  exhibit  a  peculiar  preference,  so  to  speak,  for  certain 
plants  over  others  as  hosts.  It  is  more  evident  with  some  dodders  than 
with  others,  and  in  consequence  certain  kinds  have  come  to  be  popu- 
larly designated  in  accordance  with  this  evident  preference.  This 
fact  has  been  so  long  recognized  that  in  some  instances  the  Latin 
names  were  selected  with  regard  to  it.  Thus  the  dodder  universally 
attacking  flax  is  known  as  flax  dodder  in  several  languages,  and  its 
habit  of  infesting  the  flax  crop  is  expressed  in  its  Latin  name  Ouscuta 
epillnum^  since  flax  belongs  to  the  botanical  genus  Linum.  Another 
kind  known  thoughout  Europe  and  in  this  country  as  clover  dodder 
has  been  generally  recognized  by  botanists  under  the  Latin  name 
C^iscuta  trifoli!^  given  to  it  in  recognition  of  its  preference  for  the  true 
clovers,  which  belong  to  the  genus  Trifolium. 

This  host  preference  becomes  of  interest  from  a  practical  standpoint 
from  the  fact  that  ceitain  classes  or  kinds  of  crops  are  subject  to 
infestation,  while  others  are  not.  Thus,  of  the  forage  crops  the  legu- 
minous plants  are  infested,  while  the  glasses  are  not  affected,  to  a 
material  extent  at  least. 

Notwithstanding  this  more  or  less  decided  selective  power  exhibit^ed 
by  the  dodders  toward  host  plants,  they  will  attack  other  kinds  of 
plants  under  favorable  conditions  and  for  a  time  derive  their  nourish- 
ment from  them.  They  are  very  likely  not  to  thrive,  however,  and 
often  do  not  produce  flowers  and  develop  seeds  when  on  such  hosts. 
Clover  dodder,  for  instance,  will  be  found  growing  on  various  grasses 
and  weeds  among  the  clover  plants  of  a  field,  yet  when  the  clover  suc- 
cumbs to  the  dodder  such  grasses  and  weeds  begin  to  thrive,  the 
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di)ddor  they  have  supported  largely  or  wholly  disappearing.  On  the 
other  hand,  the  small-seeded  alfalfa  dodder  of  the  West  confines  its 
attiioks  almost  exclusively  to  alfalfa,  other  plants  in  the  field  as  a  rule 
hoing  immune  to  it.  Field  dodder  is  more  indiscriminate  in  its  pref- 
erences. While  it  grows  actively  on  various  wild  plants  throughout 
the  country,  it  is  a  most  luxuriant  and  destructive  pest  of  both  clover 
and  alfalfa. 

KINDS  OF  SEEDS  INFESTED  WITH  DODDEE. 

Tho  host  preference  possessed  by  the  dodders  limits  both  the  kinds 
of  s€H»ds  which  carry  dodder  seed  and  the  kinds  of  dodder  disseminated 
in  this  way.  Both  are  further  limited  by  the  relative  sizes  of  the 
seeds  of  the  host  and  of  the  dodder. 

Dodder  seed  dissemination  as  a  seed  impurity  is  practically  restricted 
to  the  seeds  of  flax  and  of  leguminous  crops  or  to  seed  mixtures  in 
which  leguminous  seed  forms  an  ingredient.  Most  of  the  leguminous 
orops  may  be  subject  to  dodder  infestation,  but  it  is  confined  chiefly 
to  those  whose  period  of  ripening  coincides  with  that  of  the  dodder 
and  whose  seeds  are  small  enough  to  admit  the  dodder  seeds  as  an 
impurity.  This  restricts  the  list  of  seeds  for  this  country  to  flax,  the' 
rod  olovei*s,  alsike  clover,  white  clover,  and  alfalfa.  To  these  may  be 
added  yellow  trefoil,  which  as  an  adulterant  frequently  used  may 
introduce  dodder  to  otherwise  dodder-free  clover  or  alfalfa. 

The  list  of  leguminous  seeds  mentioned  as  subject  to  dodder  infes- 
tiition  is  given  because  tests  of  these  seeds  have  shown  that  dodder  is 
it  leaiit  sometimes  present  in  all  of  them.  The  source  of  the  seed 
it  once  becomes  important  in  this  connection,  because  American- 
rrown  alsike  and  white  clover  seeds  rarely,  if  ever,  contain  dodder, 
.vbile  those  produced  in  Europe  often  contain  it.  Again,  the  place 
)f  production  of  red  clover  and  alfalfa  seeds  has  a  most  important 
Hearing  on  the  probability  of  the  presence  of  dodder  seed,  its  kind 
tnti  <iuantity.  Dodder  as  a  seed  impurity  becomes  from  a  practical 
tundpoint  of  most  interest  to  the  American  farmer  in  its  relation  to 
ed  clover,  including  the  mammoth  variety,  and  to  alfalfa.  With 
ot^rd  to  these  kinds  of  seeds  the  presence  of  dodder  becomes  a  serious 
natter  and  in  the  purchase  of  seed  is  alwa3's  worthy  of  aireful  con- 
idoration. 

BSLATION  OF  DODDEB  TO  THE  SEED  TRADE. 

The  most  direct  relation  between  dodder  seed  and  the  business  of 
M*cl  buying  and  selling  is  based  upon  the  regions  of  growth  of  the 
(i<l(Jc^r  and  the  size  of  its  seed  as  compared  with  that  of  the  commer- 
rtl  Hceds  handled.  The  kind  of  dodder  is  largely  influenced  by  the 
lacu^   of  seed  production,  while  the  size  of  the  dodder  seed,  which  is 
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dependent  chiefly  on  tfie  kind,  has  much  to  do  with  the  result  of  efforts 
at  recleaning  and  the  consequent  condition  of  the  seed  when  it  reaches 
the  consumer.  Large  quantities  of  the  flax,  clorer,  and  alfalfa  seeds 
on  the  AmericAn  market  are  imported,  often  from  regions  where  cer- 
tain kinds  of  dodder  are  abundant. 

KBGIONS  OF  SSEB  PBODTJCTION. 

With  regard  to  flax  seed  little  is  to  be  said  of  the  relation  of  th^' 
place  of  production  and  flax  dodder.  This  dodder  is  so  widely  prevK 
lent  in  flax  regions  that  its  presence  in  flax  seed  is  always  possible. 

Red  clover  seed  is  imported  largely  from  Germany  and  to  sodj* 
extent  from  France,  England,  and  Canada.  Chilean  red  clover  s»^^ 
grown  in.  South  America  is  being  imported  in  considerable  quantity. 
There  is  also  an  active  domestic  traffic  in  red  clover. 

Alsike  clover  seed  when  imported  comes  chiefly  from  Ontario,  rev} 
little  being  imported  from  Europe.  It  is  also  produced  in  the  north- 
ern United  States. 

White  clover  is  often  imported  from  Europe,  but  is  also  produceii 
in  this  country. 

Crimson  clover,  which  figures  largely  in  the  import  as  well  as  tlh 
domestic  trade,  bears  practically  no  relation  to  dodder  disseminati^ 
when  not  adulterated,  owing  to  its  early  seeding  period,  which  pn- 
cedes  that  of  the  dodders  by  a  month  or  more.  Dodder  seed,  ther^ 
fore,  practically  never  appears  in  pure  crimson  clover  seed. 

Alfalfa  seed  is  imported  from  Germany,  southern  France,  Italy 
Turkestan,  and  Argentina.  Much  of  the  seed  used  in  this  country  :* 
produced  in  the  Western  States,  particularly  Utah,  Wyonung,  a> 
Colorado. 

Seed  reaching  the  consumer  may  have  come  from  any  one  of  tl 
regions  just  mentioned,  or,  if  mixing  the  seed  is  practiced  by  the  deal*  r 
more  than  one  region  of  production  may  be  represented  by  the  j* 
purchased. 

Cl(^er  dodder  is  so  widely  distributed  that  it  is  liable  to  appear  ^ 
clover  or  alfalfa  seed  from  almost  any  source.     It  is  commonest*  hi  -^ 
ever,  in  seed  from  Europe.     This  dodder  grows  in  Canada;  *but  litt- 
if  any,  clover  dodder  is  found  in  Canadian  seed  of  red  clover  or  al-i 
clover.     While  it  is  known  that  this  species  of  dodder  producv^^ 
in  this  country  to  some  extent,  the  fact  remains  that  very  little,  if  v 
of  its  seed  appears  in  American-grown  clover  or  alfalfa  seed. 

Small-seeded  alfalfa  dodder  is  very  common  throughout  the&ifftl' 
producing  States  of  the  West.     It  often  totally  destroys  fit»lii» 
alfalfa,  while  others  continue  to  produce  hay  and  seed  for  a  lonj;  t- 
after  l>ecoming  infested.     So  abundant  is  this  dodder  in  some  «"»- 
that  the  seed  crop,  according  to  statements  made  to  the  writer 
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ranchers  in  Utah,  often  contains  from  10  to  2<)  per  cent  of  dodder 
seed.  Thi8  is  mostly  removed  from  the  alfalfa  before  it  is  marketed. 
One  farmer  producing  large  crops  of  alfalfa  seed  in  Weber  Valley, 
Utah,  told  the  writer  that  he  obtained  60  bushels  of  dodder  seed  by 
reoleaning  his  alfalfa-seed  crop  for  1904.  The  condition  of  his  own 
and  the  neighboring  fields  gave  excellent  support  to  his  statement. 

The  native  home  of  this  alfalfa  dodder  is  in  the  region  of  the  Medi- 
terranean Sea.  Comparatively  little  alfalfa  seed  comes  to  America 
from  the  Mediterranean  region  of  Europe,  so  this  dodder  is  i*arely,  if 
ever,  found  in  European  alfalfa  seed;  neither  has  it  been  found  in 
South  American  seed.  Turkestan  alfalfa  seed  often  contains  the  seeds 
of  a  dodder  which  appears  to  be  a  form  of  this  species. 

Field  dodder  is  widely  distributed  within  the  United  States  and  its 
seed  is  a  common  impurity  of  both  red  clover  and  alfalfa  of  domestic 
production.*  This  dodder  is  supposed  to  be  an  indigenous  species,  but 
owing  to  the  fact  that  much  clover  and  alfalfa  seed  produced  here  L' 
exported  to  foreign  countries  it  is  probable  that  seed  of  this  species  is 
now  coming  back  to  us  in  imported  seed.  Unless  another  very  similar 
species  of  dodder*  be  involVed  it  may  be  said  that  field  dodder  is  a 
common  impurity  of  red  clover  and  alfalfa  seeds  from  nearly  all  places 
of  production,  including  the  Chilean  seed  from  South  America. 

Large-seeded  alfalfa  dodder  is  found  thus  far  exclusively  in  alfalfa 
seed  from  the  western  United  States,  particularly  Utah.  It  does  not 
appear  in  seed  from  Europe,  although  it  might  be  looked  for  in  seed 
from  France,  where  it  is  probably  the  species  said  to  have  come  from 
the  United  States  and  which  is  r«^ferred  to  as  Cwacuta  gronm^ii, 

Chilean  dodder  is  common  in  red  clover  and  alfalfa  seeds  from  Chile 
and  Argentina.  It  is  not  known  that  its  seeds  occur  in  domestic- 
grown  seed. 

COMPABATIVE  8IZB8  OF  8EBD8. 

Seeds  of  the  same  kind  of  dodder  always  differ  somewhat  in  size. 
The  difference  i<»  more  pronounced  in  some  kinds  than  in  others. 
There  is  a  more  marked  difference,  however,  in  the  average  size  of  the 
seeds  of  different  kinds. 

While  there  is  similarity  in  size  between  the  seeds  of  the  various 
clovers  and  alfalfa,  there  is  sufficient  difference  between  the  kinds  and 
tetween  the  largest  and  smallest  seeds  of  each  kind  to  strongly  influ- 
ence the  question  of  dodder  infestation. 

The  abundance  or  even  presence  of  dodder  in  farm  seeds  is  there- 
fore largely  dependent  on  the  relative  sizes  of  the  two  kinds  of  seed. 
The  combination  of  the  smallest  seeded  dodders  and  large-seeded 
commercial  seeds  renders  successful  recleaning  possible,  while  the 
presence  of  the  larger  seeded  dodders,  esp<*cially  in  small-seeded 
grades  of  commercial  seeds,  gives  a  practically  hopeless  mixture. 
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First-class  red  clover  seed  or  alfalfa  seed  should  be  free  from  clover 
dodder.  Such  alfalfa  seed  from  the  West  should  be  free  from  the 
small-seeded  alfalfa  dodder.  The  large-seeded  alfalfa  dodder  can  L* 
only  partially  removed  from  average-sized  alfalfa  seed.  Field  doddei 
should  be  largely  removable  from  the  best  alfalfa  seed,  but  doubtlos? 
can  not  be  even  partially  removed  from  any  except  the  largo-seedwl 
grade  of  red  clover  seed.  It  is  not  likely  that  the  seed  of  anj'  of  tb« 
dodders  can  be  wholly  removed  from  infested  alsike  and  white  clover 
seed.  Pure  crimson  clover  seed,  as  previousl}'  stated^  is  not  underoon 
sidenition,  owing  to  its  early  maturity.  Such  seed  should  be  free  frotn 
dodder,  but  if  imported  yellow  trefoil  or  red  clover  screeninj^  ar? 
used  as  an  adulterant,  which  form  of  adulteration  appears  probable  in 
some  instances,  dodder  may  readily  be  introduced  in  this  way.  ('l(»vpr 
dodder  has  been  found  to  be  the  kind  involved  in  such  adulteratior- 
Thorough  recleaning  in  which  the  trefoil  or  red  clover  and  the  smalM 
crimson  clover  seeds  are  discarded  would  remove  all  of  this  dodder. 

Owing  to  the  wide  distribution  of  clover  dodder  and  the  small  m;i 
of  its  seeds,  it  becomes  the  commonest  of  the  various  kinds  founiiif 
commercial  seeds.  This  is  largely  the  result  of  the  use  of  low-graii* 
seed  and  screenings. 

The  question  before  the  seedsmen  regarding  freedom  of  seed  fnni 
dodder  is  seen  to  relate  not  onlv  to  the  source  of  the  seed,  but  verv 
largel}^  to  its  quality  and  to  the  size  of  individual  seeds. 

It  would  seem  that  attention  to  the  stock  with  regard  to  its  80ur(> 
and  the  kind  or  kinds  of  dodder  it  may  contain  would  tend  to  impn  * 
the  quality  of  seeds  offered  for  sale.  Such  consideration  certaiiJ 
could  prevent  the  mixing  of  lots  some  of  which  are  free  from  do-i; 
or  contain  a  kind  which  is  readily  removable  if  present.  Careful  a' 
tention  to  individual  lots  of  dodder-infested  seed  could  be  nuKlf ' 
yield  a  smaller  bulk  of  high-grade  dodder-free  seed  worthy  of  a  ci^r< 
spondingly  higher  price. 

Lastly,  the  whole  matter  can  be  controlled  by  the  dealer  whi>se  |xj 
chasing  agents  are  personally  familiar  with  the  different  kind?^  of  li  ^ 
der  in   the  field  and  who,  guided  by  this  knowledge,  will  Imy  ^ 
dodder-free  crops  or  such  as  contain  only  those  dodders  whose  ^'t  . 
removable  in  recleaning. 

A  KNOWLEDGE  OF  DODDER  SEED  OF  VALUE   TO  THE  FASKH 

Since  seed  from  different  regions  is  likely  to  contain  dodder  oi 
ferent  kinds,  the  kind  has  considerable  weight  as  indicating  the  ^»t- 
of  the  seed.     Indeed,  if  carefully  considered  a  knowledge  of  tb**  k^f 
of  dodder  seeds  is  very  valual)le  in  determining  the  region  when 
crop  seed  was  grown.     The  purchaser  is  thus  enabled  to  dec*ide  wbr 
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the  seed  is  of  domestic  or  of  foreign  orifjfin  and  in  some  instances  to 
determine  the  part  of  the  country  from  which  it  comes. 

The  custom  of  seed  mixing  to  establish  a  certain  trade  grade  is  often 
very  evident  in  the  character  of  the  dodder  the  seed  contains. 

Recognition  of  the  several  kinds  of  dodder  seed  is  essential  as  pre- 
liininary  to  practical  methods  of  recleaning  dodder-infested  seed.  It 
i?»  furthermore  of  interest  with  regard  to  the  relative  importance  of 
the  several  kinds  respecting  different  host  plants  and  climatic  condi- 
tions, since  we  have  reason  to  believe  that  certain  species  are  less 
injurious  under  certain  conditions  than  under  others. 

Ready  recognition  of  the  seeds  of  the  different  kinds  of  dodder  is 
essential  to  these  ends.  This  is  easily  accomplished  in  the  main  so  far 
AH  practical  requirements  are  concerned. 

'  HOW  THE  SE£D  OF  DODDEH  MAT  BE  DETECTED. 

Detection  of  the  presence  in  commercial  seed  of  dodder,  irrespective 
of  its  kind,  dematids  first  consideration,  because  its  presence  justifies 
refusal  to  purchase  such  seed.  A  magnifying  glass  is  necessary,  as  it 
will  enable  one  to  readily  distinguish  any  kind  of  dodder  seed  from 
clover,  alfalfa,  or  flax  seed.  Dodder  seeds  are,  as  a  rule,  about  the 
same  size  as  red  clover  seeds,  including  the  smallest  and  largest  seeds. 
The  surface  is  finely  roughened  and  dull,  and  the  general  form  varies 
from  nearly  spherical  to  strongly  flattened  and  oval  or  nearly  circular. 
The  color  is  gray,  yellowish,  brown,  or  reddish  brown,  depending 
largely  on  the  kind.  In  contrast,  clover  and  alfalfa  seeds  are  smooth, 
oft<^n  with  a  slight  luster.  Their  triangular,  oval,  or  kidney  form 
aids  in  distinguishing  them  from  the  seeds  of  dodder. 

The  use  of  a  sieve  with  which  a  considerable  quantity  of  the  seed,  if 
in  hulk,  or  all  of  a  sample  cau  be  sifted  affords  the  most  practical 
means  of  detecting  the  presence  of  dodder.  The  sieve  should  be  such 
that  only  the  smallest  or  medium-sized  crop  seeds  will  pass  its  mesh. 
The  smaller  dodder  seeds,  such  as  those  of  flax  dodder,  clover  dod- 
der, and  small-seeded  alfalfa  dodder,  will  readily  be  concentrated  to 
smaller  bulk  by  this  means.  The  large-seeded  kinds  will  be  repre- 
soiit4^d  by  their  small  seeds.  Care  should  be  taken  to  sift  only  a  small 
(liiantity  of  seed  at  a  time. 

Ah  u  final  resort  in  case  of  doubt,  examination  of  the  structure  of 
tho  dodder  seed  shows  it  to  contain  a  slender  threadlike  embryo  coiled 
within  the  endosperm,  which  becomes  gelatinous  when  wet.  If  a  few 
:lc>dder  seeds  are  boiled  in  water  for  a  time,  the  embryo  emerges  from 
the  ruptured  seed  coat,  often  becoming  separated  from  it  as  a  slender, 
•oiU^d  object. 
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SESCSIPTIOHS  OF  DODDEB  SEEDS. 

0 

The  seeds  of  the  several  kinds  of  dodder  are  distinguished  by  dif- 
ferences in  size,  form,  and  surface  texture,  by  the  seed  scar,  and  by 
color.  Size  and  form  are  modified  by  the  number  of  seeds  develoj^ed 
in  the  seed  vessel.  The  surface  texture  varies  considerably  with  the 
different  kinds.  The  seed  scar  consists  of  a  more  or  less  distinct  cir- 
cular area  surrounding  the  hilum  or  immediate  point  of  attacbment 
to  the  parent  plant. 

FLAX  DODDEB. 

Individual' seeds  of  flax  dodder  (Cuscuta  epiliniun  Weihe)  are  murh 

smaller  than  flax  seeds,  but  a  considerable  part  of  this  dodder  seed  (x>d- 

sists  of  two  seeds  stuck  tojjether. 
This  increases  the  size  and  weight 
of  the  seed  and  renders  it  more 
likely  to  be  retained  in  the  cleant\i 
flax  seed.  Single  seeds  are  some- 
what  oval ;  one  face  rounded,  th^ 
other  more  or  less  flattened  io 
two  planes  which  slope  f  ronj  t 
central  ridge  extending  length 
wise  of  the  seed.  -  The  sMair  i^  ^ 
minute  whitish  point  at  one  eni 
of  this  ridge,  which  is  flattened. 

When  the  seeds  are  double,  they  are  rounded  on  one  face,  practicalK 

plane  on  the  other,  and  angular,  oval,  or  nearly  circular  in  outline.    TU 

surface  of  these  seeds  is  comparatively  rough,  sometimes  even  fint  5) 

scurfy.     The  color  is  gray  or  light  brown.     Double  seeds  are  alk»L' 

the  size  of  average  red  clover  seeds.    (Fig.  2.) 
The  frequent  occurrence  of  double 

seeds  serves  to  distinguish  this  kind 

of  dodder  from  all  the  others.    Again, 

this  dodder  is  rarelv,  if  ever,  found  in 

seed  other  than  flax. 

Flax  dodder  is  closely  related  to  the 

small-seeded  alfalfa  dodder  {Cnttcuta 

planlfiora)  and  the  seeds  of  the  two 

kinds  are  very  similar  in  form.    Those 

of  the  flax  dodder  are,  however,  dis-     '"'o-  »-«e«J«  of  clover  rtadiWr  %^  - 

clovor.  Bhowing  reUtlve  sUen.     fi 

tmctly  larger  than  the  latter.  (From»dmwiiigbyUie»Qibor  i 


Fig.. 2. -Seeds  of  flax  dodder  and  three  needM  of  flax. 
Bhowing  relative  sizeH.  Enlarged.  ( From  a  draw- 
ing by  the  author.) 


GLOVER  DODBEB/ 

The  seeds  of  clover  dodder  ( Cu.'^cufa  tp!  thy  mum  Murr)  are  not  Uw 
than  the  smallest  red  clover  seeds,  some  of  them  being  even  smal.'* 
They  are  nearly  spherical  when  well  developed,  but  some  seeds  mi. 
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are  not  well  filled  are  flattened  somewhat,  even  shriveled.  The  general 
color  is  brown,  but  some  seeds 
are  gray.  The  darker  seeds, 
at  least,  appear  as  finely  pit- 
ted when  seen  under  a  lens. 
The  scar  area  appears  as  a 
minute  rounded  spot  some- 
what smoother  and  sometimes 
lighter  colored  than  the  rest 
of  the  surface.  (Figs.  3,  4, 
and  5.)  Small  particles  of 
clay  which  are  likely  to  oc- 
cur in  clover  seed  sometimes 
become  rounded  by  friction, 
when  they  very  closely  re- 
semble clover  dodder  seeds.  Such  particles  yield  readily  to  slight 
pressure  with  a  knife  blade,  under  which  they  crumble  to  dust. 
^^      ^^  ^^  The  use  of  a  sieve  allowing  only  the 

^V      ^^  ^k    ^A  ^^    smallest  clover  or  alfalfa  seeds  to  pass 
^^^    —      ^    ^^    renders  the  detection  of  clover  dodder 

very  easy. 

Clover  dodder  and  the  small-seeded 
alfalfa  dodder  as  impurities  of  alfalfa  seed 
are  likely  to  be  confounded.  The  clover 
dodder  is  distinguished  by  its  more  spher- 
ical form,  pitted  surface,  and  darker  or 
ashy-gray  color. 


Fxo.  4.~-8eeds  of  cloTer  dodder  and  alfalfa,  showing 
relativc^Mses.  Enlarged.  (From  a  drawing  by  the 
author,  r 


tf  •!•• 


Fio.  6.— 8eedN  of  clover  dodder  and 
white  clover,  showing  relative  bIms. 
Enlarged.  ( From  a  drawing  by  the 
author.) 


SKAI«L-8EEBBD  AliFALFA  DODDER. 

Seeds  of  this  alfalfa  dodder  {Cuscuta  planiflora  Ten.)  are  minute, 

much  smaller  than  alfalfa  seeds.     They  are  therefore  readily  detected 

by   using  a  sieve  only  sufficiently 

fine    to  hold  practically  all  of  the 

alfalfa  seed.    The  seeds  are  oval  or 

ov^'al-oblong,  rounded  on  one  face, 

the   other  flattened  in  two  planes 

which  meet  at  a  central  ridge  ex- 
tc^oding  lengthwise  of  the  seed.  At 
one  end  of  the  ridge  this  face  is  bev- 
elcKl.  The  resulting  area  contains 
the  hilum  as  a  minute  whitish 
point.  The  surface  is  compara- 
tively rough  as  viewed  under  a  lens.  The  color  is  variable.  Some 
He^*d8  are  greenish;  othera  are  strongly  tinged  with  purple.  As  a 
rule  the  seeds  have  a  yellowish  straw  color.     (Fig.  6.) 


Pio.  6.— Amall-fleeded  alfalfa  dodder  and  alfatf  a 
seeds,  showing  relative  sizes.  Enlarged. 
(From  a  drawing  by  the  author.) 
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The  oval  and  angular  form  and  the  yellowish  or  greenish  color  of 
these  seeds  render  them  readily  distinguishable  from  those  of  clover  * 
dodder. 

^/Kk      ^H|P    ^^        The  seeds  of  field  dodder  (A/ac*t//4j 
^Ef^  ^^  ^^         anyenms  Bey  rich)  are  larger  than  thos«* 

^^    ^^  ^^        of  any  of  the  preceding  kinds,  except 

the  double  seeds  of  flax  dodder.  Their 
size  varies  as  a  rule  between  that  of 
the  smaller  and  that  of  average  nnl 
clover  seeds.  These  seeds  are  oval  or 
Pig.  7.-seeda  of  field  dodder  and  red  clover,    nearly  circular  in  Outline,  rounded  on 

showing  relative  Blzea.    Enlarged.    (From      ^^^  ^^^    ^^^   Varfously  flattened  and 
a  drawing  by  the  author.)  fk  iii  j  i 

angled  or  deeply  grooved  on  the  othor. 
The  scar  as  a  rounded  area  containing  a  short  whitish  hilum  appears 
at  one  end  of  the  flattened  face. 
The  color  i?  lemon-yellow,  gray,  or 
light  brown.    (Figs.  7  and  8.) 


• 


LAHGE-SEEDED  ALFALFA 
DODDER. 

Seeds  of  this  alfalfa  dodder  ( 6W-  "V*^     ^^ 

cuta  hideofyra  Choisy)  are   similar         ^j^  ^^r       K. 

in  a  general  way  to  those  of  field 

dodder.        They     appear     to     show      Fio.8.-Seed»offlelddodderandal£alfci.*b.>- 

erreater  variation  in   size  than  the       mg  relative 8i«e«.   Eniaig«d.   (Promadr*. 

i.u         I  •    J  rpi  .1  -J  ing  by  the  author.) 

other  kinds.     There  is  also  consid- 
erable difference   in  form.     Seeds  of  a  certain  size  and  fomi  then^ 

fore   are  very    similar   t  • 
those  of  field  dodder<.  l>.t 
are    scarcelv    to    he    ^-'Wi 
founded  with  seed^  of  ti.- 
first  three  kinds  descrilv  i 
The  largest  seeds  are  mo-* 
characteristic  of  this  -p 
cies.     They  are  nearly  •> 
cular  in  outline,    but    Ar 
usually  somewhat  hn«ti- 

Fio.9.— Seed8  of  large-seeded  alfalfa  dodder  and  alfalfa,      than  loug that  IS,   tho  "*»  » 

showing  relative  sizes.     Enlarged.     (From  a  drawing  by  x      i_        *  •j        . 

the  author.)  appears  to  he  at  one  sid,  • 

the  seed,  whereas  it  •* 
really  at  the  basal  end.  Such  seeds  are  convex  on  one  fa*»e  and  plane  • ' 
broadl}'  grooved  on  the  other  bearing  the  scar,  which  is  comparativi  . 
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indistinct.  The  color  is  gray  or  brown,  sometimes  very  dark.  The 
.surface  is  often  very  rough  or  scmrfy.  These  seeds  are  to  be  looked 
for  in  alfalfa ^eed  from  the  western  United  States.     (Fig,  9.) 

^  OHIIiEAN'  DODBEB. 

Seed  found  in  South  American  red  clover  and  alfalfa  seed  and  deter- 
mined to  be  of  the  spe<*ies  and  variety  Otiaonta  racemosa  chileana 
Engclm.  is  larger  and  usually  more  plump  than  seed  of  field  dodder 
(VuhchUi  ar^yen^in).  It  is  reddish  brown  and  the  surface  is  often 
strongly  roughened.  The  most  evident  point  of  difference  between 
this  and  iield  dodder  lies  in  the  scar.  The  hilum  appears  as  a  point- 
like depression  in  the  center  of  the  circular  scar  areii.  In  field  dodder 
a  short  whitish  line  not  depressed  represents  this  part  of  the  scar. 

The  seeds  of  this  dodder  appear  to  occur  at  the  present  time  only 
in  South  American  seed.  Along  with  this  seed  are  found  seeds  of  a 
different  kind,  however,  which  are  similar  to  and  perhaps  identical 
with  field  dodder. 

BUYING  SEED. 

Every  purchaser  of  clover  or  alfalfa  seed  in  the  open  market  is 
likely  to  receive  dodder- infested  seed  unless  it  has  been  found  by 
thorough  test  to  be  free  from  dodder.  As  previously  shown,  this  lia- 
bility is  due  to  the  several  kinds  of  dodder  involved,  the  extensive 
field  of  seed  production,  the  custom  among  dealers  of  mixing  different 
lots,  and  the  practice  of  using  low-grade  imported  seed  in  adultera- 
tion. The  average  farmer  has  hinLself  to  blame  for  some  of  these 
adulterants,  which  are  often  employed  by  dealers  to  meet  the  farmer's 
demand  for  cheap  seed.  Wi£h  respect  to  dodder,  as  well  as  other 
impurities,  cheap  seed  is  always  to  be  looked  upon  with  suspicion  and 
fis  a  rule  is  to  be  avoided. 

Often  seed  of  local  production  from  fields  known  to  be  free  from 
dodder  can  be  obtained.  If  well  cleaned  it  is  preferable  to  the  aver- 
age seed  in  the  market.  Seed  from  dealers  should  be  bought  by  sam- 
ple, accompanied  by  a  time  limit  within  which  the  dealer  agrees  to 
furnish  the  same  seed  in  bulk.  Such  samples  should  be  tested  for 
dodder.  If  tested  at  a  State  agricultural  experiment  station  or  at  the 
ITfiited  States  Department  of  Agriculture  some  delay  is  sure  to  result. 
The  test  is  so  simple  and  so  quickly  made  that  the  farmer  should  him- 
self make  it,  thus  permitting  an  immediate  order  for  the  seed  if 
desired. 

The  responsibility  of  any  test  ends  with  the  particular  lot  sent  for 
test,  and  the  presence  of  a  few  dodder  seeds  in  the  bulk  lot  of  any  seed 
represented  by  a  small  sample  is  always  possible.  The  ill  effects  likely 
to  result  will  be  evident  in  the  young  stand  of  the  crop. 
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With  regard  to  the  importance  of  using  only  dodder-free  seed*  it 
may  be  said  that  badly  infested  fields  are  practically  ruined  by  certain 
kinds  of  dodder  and  that  the  loss  of  the  crop  is  propoitionai  to  the 
extent  of  the  infestation.  The  seed  crop  is  reduced  in  quantitf  and 
'quality.  The  reduced  quality  of  the  seed  crop  is  not  represented 
wholly  by  a  dodder- infested  crop,  but  also  by  the  fact  that  the  dodder 
so  reduces  the  clover  plants'  food  supply  that  the  crop  is  likely  to  be 
of  lighter  weight  than  it  otherwise  would  be.  Again,  dodder  i^eed 
production  is  likely  to  so  contaminate  the  land  with  seeds  that  a  roiuro 
to  clover  or  alfalfa  may  be  accoinpanied  by  dodder  infestation,  even 
though  pure  seed  be  used. 

The  period  of  seeding  probably  has  considerable  bearing  on  the 
results  from  using  dodder-infested  seed.  Spring  seeding  is  mos^t 
favorable  for  growth  of  the  dodder.  It  is  an  unsettled  question 
whether  dodder  plants  in  the  field  ever  live  over  winter.  It  appears 
that  verj  few,  if  any,  survive.  In  consequence  of  this  faet^  summer 
or  early  fall  seeding,  too  late  to  enable  the  dodder  to  produce  seed, 
tends  to  free  the  crop  of  the  following  season  from  dodder.  Consid- 
erable damage  from  the  dodder  might  occur  to  the  seeding,  however. 
during  the  first  season.  Furthermore,  some  dodder  seeds  might  ni»t 
germinate  till  the  following  spring. 

CLEAHnrO  SEED. 

Under  certain  conditions  it  may  become  necessary  to  remove  tbr 
dodder  seeds  from  an  infested  lot  of  seed  in  order  to  prevent  its  lo>>. 
While  the  average  farmer  might  hesitate  to  discard  a  purchaae  of  seeJ 
because  of  its  dodder  seeds,  badly  infested  seed  would  he  far  monr 
profitably  discarded  than  sown  without  thorough  recleaning. 

The  successful  removal  of  dodder  depends  on  the  kinds  of  se<J< 
involved  and  their  consequent  relation  respecting  sisse.  It  is  doubtful 
if  alsike  and  white  clovers  can  be  cleaned  of  dodder,  although  th«- 
amount  of  clover  dodder  can  be  reduced  somewhat  by  the  use  of  pru|H*r 
sieves,  which,  however,  necessitate  the  loss  of  considerable  clover  see^i 

Red  clover  and  alfalfa  seeds  can  be  cleaned  of  clover  dodder  an* 
small-seeded  alfalfa  dodder  by  the  use  of  a  sieve  having  20  mesh(*>  u 
the  linear  inch  and  made  of  wire  ranging  from  No.  80  to  No.  H4  o! 
Washburn  and  Moen  gauge.  This  statement  is  based  on  experiment* 
with  sieves  of  this  mesh  made  of  Nos.  30,  32,  and  34  wire.  SampU^ 
of  the  above  kinds  of  dodder,  as  found  in  commercial  seeds  and  x* 
taken  from  fruiting  plants,  were  employed  in  the  experiments.  Esp- 
cial  attention  was  given  in  the  trials  to  the  largest  of  the  seedf  of 
these  kinds.  It  was  found  that  either  of  these  sieves  will  admit  all  tbt 
seed.s  of  these  species  with  proper  care  in  the  sifting.     If  a  sieve  of  iLr 
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menh  made  of  wire  coarser  than  No.  30  of  Washburn  and  Moen  gauge 
is  ttwd,  the  largest  dodder  seeds  of  the  above  kinds  will  be  retained 
by  it;  while,  if  the  mesh  is  coarser  than  provided  by  No.  34  wire,  there 
will  be  an  undue  loss  of  crop  seed,  especially  in  the  case  of  small- 
seeded  red  clover.  The  loss  of  alfalfa  seed  is  comparatively  small 
when  using  any  of  the  sieves  recommended,  The  same  is  true  of  the 
better,  large-seeded  grades  of  red  clover  seed.  In  the  case  of  the 
small-seeded  grades  of  red  clover  the  loss  of  seed  when  a  sieve  of  No.  34 
wire  is  used  may  amount  to  the  greater  part  of  the  bulk.  The  sieves 
made  of  the  coarser  wire  are  better  adapted  for  such  seed.  Small- 
seeded  grades  are  usually  low-grade  screenings  which  carry  small  weed 
seeds,  many  of  which  are  removed  by  the  sieve. 

The  farmer  may  find  it  difficult  to  secure  the  proper  sieve.  Manu- 
facturers do  not  carry  all  of  the  sizes  in  stock.  The  writer  has  found 
the  20-merih  No.  30  wire  in  the  stock  of  one  firm  and  the  No.  32  wire 
in  that  of  another.  The  other  sizes  may  be  carried  by  other  dealers, 
but  from  what  has  be^n  learned  these  sizes  have  to  be  made  to  special 
order,  and  an  order  for  a  considerable  quantity  is  demanded. 

The  efficient  use  of  any  of  these  sieves  requires  that  much  care  be 
taken  to  do  thorough  wgrk.  Only  a  small  quantity  of  seed  should  be 
lifted  at  a  time.  The  sifting  should  be  continued  until  all  of  the  seed 
has  been  brought  in  contact  with  the  wire.  It  is  believed  that  the  most 
effective  work  will  result  from  using  first  a  No.  34  wire  sieve  and  then 
passing  the  siftings  thus  obtained  over  a  sieve  of  No.  30  wire. 

With  respect  to  the  other  kinds  of  dodder  discussed  in  this  bulletin 
and  found  in  clover  and  alfalfa  seeds  it  may  be  said  that  none  of  the 
sieves  mentioned  will  remove  all  the  seed,  even  with  repeated  sifting. 
Much  of  the  dodder  seed  will  be  removed,  especially  if  a  sieve  having 
No.  34  wire  is  used.  Thus  far  no  means  of  wholly  removing  these 
large-seeded  kinds  is  known. 

Deep  seeding  of  the  crop  appears  to  be  the  most  promising  course 
for  the  farmer  to  follow  in  using  seed  known  to  contain  seeds  of  the 
large-seeded  dodders.  By  this  means  many  of  the  dodder  seeds  will  be 
Huried  too  deep  to  permit  their  plants  reaching  the  surface.  Sifting 
tbe  seed,  by  which  as  much  as  possible  of  the  dodder  is  removed,  is 
therefore  most  advisable. 

Flax  dodder  can  be  removed  from  flax  with  very  little  loss  by  the 
%jrie  of  a  sieve  of  14  meshes  to  the  linear  inch  and  made  of  No  29 
^%'ire,  W.  AM.  gauge. 

It  often  happens  that  seed  is  retained  by  unopened  dodder  capsules, 
^irhich  permit  it  to  remain  with  the  seed  held  by  the  sieve. 

3M 


22 

DETSCTnra  the  dobhee  plahts  nr  the  field. 

It  has  been  shown  that  notwithstanding  every  precaution  against 
the  introduction  of  dodder,  seeds  may  find  their  way  to  the  field  in  the 
seed  used.  The  ultimate  control  of  the  plants  may  dep>end  upon  early 
efforts  to  discover  and  destroy  them.  This  is  particularly  true  if  the 
plants  appear  in  few  places  in  the  field. 

The  proper  time  to  destroy  the  plants  is  before  rapid  brancbini: 
enables  them  to  reach  many  host  plants.  Then  every  firm  hold  of  the 
dodder  suckers  becomes  a  point  of  independent  growth,  and  the  diffi- 
cult}' of  reaching  all  of  them  is  greatly  increased.  New  seedinffs. 
therefore,  should  be  carefully  examined  for  this  pest. 

Under  favorable  conditions  the  dodder  seeds  germinate  but  littlt 
slower  than  seeds  of  clover  and  alfalfa.  The  young  plants  therefore 
appear  at  about  the  same  time  as  the  clover.  Their  discovery  in  th*' 
seeding  at  first  is  practically  impossible.  By  the  time  the  cn>p  i>  ♦*• 
or  8  inches  high  the  dodder  will  have  branched  sufficiently,  as  a  nilv. 
to  render  its  presence  noticeable  for  a  short  distance.  This  permits 
removal  of  the  plants  with  the  least  loss  to  the  stand  and  with  the 
most  likelihood  of  success. 

Different  kinds  of  dodder  exhibit  in  the  field  individual  habits  wril 
worthy  of  consideration  in  detecting  their  presence,  such  as  low-gnaw- 
ing or  high-growing  tendencies  and  their  manner  of  spreadin|2r  from 
plant  to  plant. 

Field  dodder  grows  to  the  top  of  the  host  plants,  throws  out  it- 
branches,  and  rapidly  extends  from  plant  to  plant,  often  forniinj;  & 
dense  yellow  carpet  of  tangled  branches  covering  and  bearing  dowi. 
the  crop.  (Fig.  10.)  Small-seeded  alfalfa  dodder,  on  the  other  hand. 
confines  its  growth  exclusivel}'^  to  the  lower  part  of  the  host  plant. 
rarely  exceeding  a  foot  from  the  ground.  It  spreads  slowly  fr»»!. 
plant  to  plant,  confining  itself  chiefly  to  the  several  branches  of  t'i< 
individual  alfalfa  plant.  While  a  patch  of  field  dodder  can  he  8tH>ii  a 
longdistance,  the  other,  when  the  stand  is  at  all  thick,  can  beob<*er%»-- 
for  hut  a  few  feet. 

The  habit  of  clover  dodder  differs  from  that  of  each  of  the  kimi* 
previously  described.     Its  flowering  stems  usually  climb  the  hoeitt  Mvu\- 
for  a  foot  or  more.     The  vet^^etative  stems,  by  means  of  which  tl- 
plant  spreads  to  new  host  plants,  form  a  dense  mat,  or  carpet,  cK^m*  t»» 
the  ground,  winding  in  and  out  among  the  host  stems,  often  onn 
pletoly  surrounding  them  and  hiding  the  ground.     In  tbi^  way  ti  • 
spreading  of  the  plant  is  rapid  and  very  effective.     The  early  gn>wti 
of  this  plant  is  not  readily  d(»tected  at  a  distance. 

The  effect  on  the  crop  differs  with  these  different  habits  of  grovtl. 
Field  dodder  destroys  its  host  plants  in  irregular  patches,  prohabb    • 
man}^  instances  as  much  by  bearing  down  and  smothering  the  crop  a- 
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by  the  withdrawal  of  plant  food.  All  of  the  crop  plants  within  an  in- 
fested area  are  likely  to  be  attacked.  Small-seeded  alfalfa  dodder, 
confining  itM  attacks  chiefly  to  individual  resistant  and  naturally  lonjir- 
lived  plaatM,  eveattially  causes  a  general  thinning  of  the  stand  through 
the  di?atb  of  scattered  individual  plants.  Healthy,  infested,  and  nearly 
dead  alfalfa  plants  thus  often  occur  in  close  proximity. 

Clover  dodder  attacks  every  clover  plant  and  to  a  greater  or  less 
extent  other  plants  within  the  infested  area.  It  destroys  rapidly,  and 
itii  progresti  from  the  original  point  of  attack  is  so  uniform  that  dis- 


na.  ID, — Field  dodder  ooTrring  red  cloveirnDdgniHta.    Frnm  &  pholocnph  of  an  Infated  Held. 

u<^tly  circular  areas  hared  of  living  clover  or  alfalfa  result.  These 
ircular  spots  of  dead  plants  are  very  cbaracCeristic  marks  of  the 
Instruction  caused  by  this  species.  A  narrow  band  of  living  dodder 
fills  wilt  lie  found  liordering  the  circle  of  destroyed  planbs 

KImx  dodder  bejirs  down  the  flax  plants  and  is  therefore  »oRietimcs 
illed  "pull-down."  It  also  draws  the  lops  of  the  plants  tt^^ther. 
,,t  b  large-seeded  alfalfa  dodder  and  Chilean  dodder  ascend  to  the  top 
■  (he  host  plant.  The  former  produces  dense  flower  and  fruiting 
ti.stcrs;  the  latter  appears  to  have  a  more  open  habit  and  scattered 
.wer  Kysteni. 


24 

The  form  and  appearance  of  the  flower  clusters  differ  with  the  dif- 
ferent kinds  of  dodder.  Clover  dodder  flowers  are  in  small  compact 
clusters  of  several  flowers  each.  The  clusters  as  well  as  the  sterns 
are  often  tinged  with  red.  Small-seeded  alfalfa  dodder  flowers  aro  in 
similar  clusters  which  are  not  colored.  Field  dodder  flowers  are  in 
looser  clusters  scattered  among  the  branches  or  crowded  in  bunche^^. 

DESTBOTIHG  TEE  PLAHT8. 

When  failure  to  prevent  the  introduction  of  dodder  seed  occurB.,  tht* 
destruction  of  the  plants  becomes  the  final  resort.  The  questions  of 
success  and  the  extent  of  the  necessary  damage  to  the  crop  at  on<Y 
arise.  Their  answers  rest  with  the  kind  of  crop  infested,  the  stage  of 
development  of  the  dodder,  the  extent  of  the  attack,  and  the  method- 
of  eradication  employed. 

The  problem  of  dodder  control  is  strongly  influenced  by  the  charac- 
ter of  the  crop  infested.  Red  clover  remains  but  two,  or  at  most  but 
three,  years  without  reseeding.  If  the  dodder  is  prevented  from  se»-d 
ing  it  should  be  eradicated  within  this  time,  or  at  least  should  ntic 
interfere  with  the  course  of  crop  rotation.  Alfalfa  should  remair: 
indefinitely,  and  if  dodder  reseeds  itself  its  control  becomes  much  mt>nr 
difiicult  or  impossible.  This  is  the  prevailing  condition  in  the  W^<. 
The  fact  that  the  small-seeded  alfalfa  dodder  of  the  West  has  n<-: 
become  established  in  the  East  is  of  special  interest  in  this  connection 
Clover  dodder  appears  likely  to  prove  most  troublesome  in  alfal:- 
culture  in  the  East. 

If  the  dodder  occurs  only  in  patches  in  the  field  it  tpually  cau  *■ 
controlled  by  hand  methods.    If  it  covers  the  greater  part  or  al!  • 
the  field,  plowing  under  the  stand  will  probably  be  found  neces^n 
It  then  becomes  important  to  know  how  far  the  crop  can  be  utili/» 
without  re?jeeding  the  land  to  dodder. 

.    It  is  first  important  to  gain  control  before  the  plants  have  spn^ 
far  from  the  point  of  attack;  secondly,  and  of  greater  importance,  th« 
should  be  subdued   before  they   produce  seed.     Success    then'T'*'^ 
depends  very  largel}'^  on  early  discovery  of  the  plants,  followeti 
immediate  work    in    subduing  them.      Thoroughness    involve^J  tl 
destruction  of  every  living  piece  of  dodder  stem  lying  within  it>  o^ 
lenj^th  of  a  host  plant. 

Cutting  and  burning  infested  plants  and  spraying  them  with  tH>p|- ' 
sulphate  or  iron  sulphate  are  methods  which  have  be^en  emplov,-» 
Spraying  has  not  proved  successful  as  a  rule,  owing  to  the  imp»^* 
bility  of  thoroughly  wetting  every  part  of  the  dodder  stems  u?.  - 
field  conditions.     The  plants  have  appeared  to  be  destroyed,  Inr  - 
sufficient  ninnber   remained   to    continue  growth   after   receiving    • 
temporary   check.     Burning    is    successful   when  thoroughly  d*  -<  • 
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This  may  or  may  not  destroy  the  crop  roots.  The  burning  ma}'^  take 
place  on  the  infected  spot  or  the  cut  plants  may  be  removed  to  be 
burned  elsewhere.  Burning  on  the  spot  is  an  advantage,  on  account  of 
its  destroying  dodder  missed  in  cutting  and  seeds  which  have  fallen. 
Burning  endangers  the  life  of  the  roots  of  the  crop,  however.  The 
removal  of  infested  plants  to  another  place  requires  great  care  to  pre- 
vent any  of  the  pieces  of  dodder  falling  on  the  crop  and  establishing 
new  centers  of  growth,  and  the  use  of  sacks  or  some  similar  means  of 
removal  is  advised. 

In  cutting  infested  plants  care  should  be  taken  to  carry  the  work 
far  enough  on  the  borders  to  include  all  of  the  dodder.     Cutting  close 
to  the  ground  is  equally  important.     The  recognition  of  the  different 
habib^  of  different  kinds  of  dodder  may  be  helpful  in  this  c'.onnection. 
Small-seeded  alfalfa  dodder  is  confined  largely  to  individual  plants, 
and  if  all  these  can  be  located  and  destroyed  there  ma}'  be  little  dan- 
ger of  further  damage.     This  plant  grows  very  low,  however,  and 
there  is  little  hoi>e  of  saving  the  crown  of  individual  alfalfa  plants. 
Field  dodder  spreads  in  every  direction,  but  irregularly,  and  all 
through  the  crop  plants  from  their  tops  to  the  ground.     It  may  be 
difficult  to  determine  the  borders  of  an  infested  patch.     All  of  the 
infested  area  should  be  cleared,  but  often  the  stand  may  be  saved. 
In   the  case  of  clover  dodder,  particularly  in  an  advanced  stage,  all 
the   plants  of  a  circular  area  are  killed,  while  the  active  growth  of 
the  dodder  is  confined   to  a  band  of  infested  plants    immediatelj^ 
.surrounding  this  area.     Cutting  and   burning  this   ring  of  plants 
where  it  falls  will  probably'  be  found   most  effective,  because  the 
carpet  of  dodder  stems  is  so  dense  and  so  low  that  its  complete 
removal  is  practically  impossible.     Careful  examination  of  the  ground 
may  show  individual  dodder  stems  creeping  a  foot  or  two  farther  into 
the   crop  than   otherwise  would   be   evident.      Success  depends   on 
d€»stroying  such  stems.     Patches  of  ground  cleared  of  clover  by  this 
dodder  may  contain  its  seed.     Such  areas  should  be  burned  over  to 
kill  this  seed  before  resowing  to  clover. 

The  small-seeded  alfalfa  dodder  as  a  pest  of  alfalfa  in  the  West  is  a 
problem  in  itself.  It  has  become  so  widely  prevalent  that  its  perma- 
nent eradication  locally  becomes  practically  impossible  in  many  cases. 
Sot  only  is  much  of  the  seed  used  in  the  West  likely  to  contain  its 
4ced,  but  it  is  readily  carried  from  farm  to  farm  in  irrigating  water. 
Ruiiches  of  dodder-infested  hay  fall  in  various  places  in  the  field  and 
ilong  the  roadsides,  and  in  this  way  scatter  seeds.  Thus  conditions 
ir^  c*onducive  to  keeping  the  fields  infested. 

>f  etbods  of  reasonable  control  of  this  dodder  appear  to  be  more 
>romising  in  the  West  than  attempts  to  eradicate  it.  Observations 
ui  v<?  shown  that  low-lying,  well-irrigated  lands  are  not  infested  to  the 
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same  extent  as  the  higher  and  drier  lands.  It  is,  therefore*  possihW 
that  confining*  alfalfa  culture  to  lands  capable  of  abundant  irrigation 
and  destroying  the  stand  of  alfalfa  on  the  drier  land  when  infestoJ 
with  dodder  will  tend  to  reduce  the  loss  from  the  pest,  even  though 
it  may  remain. 

Plowing  should  precede  the  seeding  of  the  dodder.  In  this  war  all 
danger  of  future  occurrence  of  the  pest  is  averted  if  all  infested  plants 
are  covered.  If  the  plowing  is  delayed  until  after  the  dodder  devel(»]b 
its  seed  the  crop  can  be  burned  over,  producing  a  hot  fire  before  tin* 
surface  soil  is  disturbed.  This  should  destroy  the  greater  part  of 
the  seeds  lying  exposed  on  the  surface  of  the  soil  and  in  unopened  mmx: 
vessels.  In  lieu  of  either  plowing  or  burning  over  dodder-^>wn 
ground,  shallow  cultivation,  followed  by  some  crop  requiring  f  requon* 
surface  tillage,  will  tend  to  keep  the  seeds  near  the  surface  an<i 
perhaps  lead  to  the  destruction  of  the  greater  part  of  them. 

It  is  believed  that  as  a  rule  dodder  plants  will  not  injure  surh  a 
cultivated  crop.  This  is  doubtless  true  of  clover  dodder  and  smal. 
seeded  alfalfa  dodder.  Certain  crops  might,  however,  be  injured  l^ 
field  dodder  or  large-seeded  alfalfa  dodder.  The  injury  to  beet>  : 
Utah  caused  by  field  dodder,  previously  noted,  and  the  observation^  •■: 
the  writer  upon  the  growth  and  effect  of  large-seeded  alfalfa  dotid* ' 
on  various  coarse  plants  justify  the  recognition  of  the  possibility  v: 
damage  from  these  kinds. 

It  is  important  in  such  surface  cultivation  that  the  dodder  seed^  •)• 
not  become  covered  too  deep,  as  it  is  known  that  they  are  t^apabh*  «■! 
remaining  alive  for  several  years  when  buried.  In  one  authentic  i*- 
at  least  16  per  cent  of  a  quantity  of  buried  seed  germinated  at  tho  ei-- 
of  three  vears. 

An  infested  stand  of  clover  or  alfalfa  may  safely  be  allowed  to  produnr 
a  crop  of  ha}'^  or  be  used  for  pasturage  or  for  soiling  provided  the  cr: 
is  removed  before  the  dodder  produces  seed.     The  removal  of  a  bu!^; 
crop  aids  in  the  complete  covering  of  the  stubble,  which  is  Importer 
Plowing  should  follow  immediately  after  the  removal  of  the  ci- 
otherwise  mature  dodder  seeds  will    be  buried   and  possibly  pn» 
troublesome  on  again  being  brought  to  the  surface. 

Dodder  is  not  poisonous  to  stock.  Hay  carrying  dense  bunchf^  ' 
it  is  usuall}'  pushed  aside  by  stock.  The  Utah  farmer  previiMi-  • 
referred  to  as  having  obtained  60  bushels  of  dodder  seed  by  recleati  ■ . 
his  seed  crop  stated  that  he  fed  this  seed  to  stock  without  ill  effett. 
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SXniMAAT. 

(1)  Dodder  is  a  parasitic  plant  dependent  on  a  host  plant  for  its 
food.  It  repi'oduces  by  means  of  seeds  and  from  pieces  of  stems  per- 
mitted to  come  in  favorable  contact  with  a  suitable  host  plant. 

(2)  There  are  several  kinds  of  dodder  especially  destructive  to  flax 
and  to  leguminous  crops. 

(3)  The  dodders  exhibit  pronounced  preferences  for  certain  kinds  of 
host  plants,  with  the  result  that  a  crop  is  not  equally  subject  to  injury 
from  different  kinds  of  dodder. 

(4)  Climatic  and  weather  conditions  strongly  influence  the  growth 
and  productiveness  of  the  dodders.  Thus,  small-seeded  alfalfa  dodder, 
so  common  in  the  West,  appears  to  be  unknown  in  the  Eastern  States, 
and  clover  dodder  produces  so  little  seed  in  this  country  that  its  seed 
rarely,  if  ever,  is  found  in  American -grown  red  clover  seed  or  alfalfa 
seed. 

(5)  Dodder  seeds  are  a  very  common  impurity  of  clover,  alfalfa,  and 
flax  seed  in  the  trade.  Certain  kinds  are  more  commonlv  found  in 
domestic  than  in  foreign  seed,  while  the  contrary  is  true  of  other  kinds. 
Low-gmde  seed  imported  from  Europe  generally  contains  dodder. 

(6)  Dodder  seeds  can  readily  be  distinguished  from  crop  seeds  by  a 
seedsman  or  farmer  using  a  magnifying  glass. 

(7)  Certain  kinds  of  dodder  seeds  can  be  thoroughly  cleaned  from 
the  best  grade  of  farm  seed.  Other  kinds  can  not  be  wholly  separated 
from  the  seed  which  carries  them. 

(8)  Some  dodder  seed  is  likely  to  escape  removal  in  re<;leaning,  and 
the  young  seeding  should  therefore  be  examined  for  dodder  plants. 

(H)  The  dodder  plants  should  be  discovered  early  and. destroyed  by 
removal  or  burning. 

(10)  Dodder  plants  should  not  be  allowed  to  seed,  thereby  contami- 
nating the  land. 

(11)  Hand  methods  may  subdue  the  dodder  plants  if  they  are  not 
too  abundant;  otherwise  plowing  under  before  they  go  to  seed  or 
burning  the  stand  if  seeds  have  already  ripened  will  be  necessary. 

(12)  The  early  crop  of  clover  or  alfalfa  preceding  the  ripening  of 
the  dodder  seeds  can  safely  be  used  as  pasturage,  for  soiling,  or  in  hay 
making.     The  infested  stubble  should  be  plowed  under  immediately. 

(13)  The  most  generally  effective  means  of  preventing  the  introduc- 
tion of  dodder  is  to  use  seed  free  from  dodder  seeds.  The  purchasing 
furnjcr  can  easily  make  a  reasonably  satisfactory  test  for  dodder  seed. 

(14)  Where  irrigation  is  practiced  dodder  seed  may  be  carried  from 
plH<*e  to  place  in  the  water  used. 

o 


■■■ ^"*^ 

^  -*  I]     iMued  Octob«t  21.  19«7. 

U.  S.  DEPARTMEfJ^,|j^)j^^ICULTURE. 


FARMERS'  BULLETIN  307. 


KOSELLE:  ITS  CULTURE  AND  USES. 


p.  J.  WESTER, 

Sfietial  Agent,  Hureau  uf  IVnnl  hiduslry. 


WASHINGTON: 
OOVBRMHENT   PRINTING    OFFICE 


1907. 


LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Wdshington,  D.  C,  August  4,  t^- 
Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
paper  entitled  "Roselle:  Its  Culture  and  Uses,"  by  P.  J.  Wester. 
Special  Agent  at  oxu*  Subtropical  Laboratory  and  Garden,  Miami,  Fla. 
and  to  recommend  that  it  be  published  as  a  Farmers'  Bulletin. 

The  roselle  plant  is  adapted  for  culture  in  the  tropical  and  subln>pi- 
cal  regions  of  the  United  States,  and  should  be  especially  valuable  in 
southern  California,  Florida,  the  tropical  islands  of  the  United  State* 
and  in  the  Canal  Zone.  It  is  used  in  the  South  very  much  as  tli 
cranberry  is  used  in  the  North,  and  is  especially  valuable  for  t-- 
making  of  jellies. 

In  the  preparation  of  this  bulletin  the  writer  has  received  man.' 
valuable  suggestions  and  considerable  aid  from  Dr.  Ernst  A.  Bes.^} 
Pathologist  in  Charge  of  the  Subtropical  Laboratory  and  Ganit' 
Miami,  Fla.  Dr.  L.  O.  Howard,  Chief  of  the  Bureau  of  Entomoko 
identified  the  soft  scale  and  yellow  aphis,  and  Dr.  H.  W.  Wiley,  C^- 
of  the  Bureau  of  Chemistry,  made  the  analyses  of  the  roselle  an  J  tl 
cranberry. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bunn^i 
lion.  James  Wilson, 

Secretary  of  Agriculture. 
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B.  P.  I.-312. 


ROSELLE :  ITS  CULTURE  AND  USES. 


IHTRODUCTION. 

Fruits  and  economic  plants  indigenous  to  the  Tropics  are  now  as 
never  before  attracting  the  attention  of  -the  people  of  the  United 
States.  Some,  such  as  the  avocado  and  the  guava,  are  natives  of 
the  Western  Hemisphere;  others,  like  the  roselle,  are  introductions 
from  the  Old  World. 

A  strictly  tropical  plant,  the  roselle  is  very  sensitive  to  frosts. 
This,  together  with  its  peculiar  habit  of  blooming  late  in  October 
regardless  of  the  time  when  the  seed  is  planted,  has  restricted  the 
cultivation  of  the  roselle  to  tropical  and  subtropical  regions.  Its 
distribution,  for  this  reason,  has  not  been  so  general  nor  has  the  plant 
become  so  widely  known  as  introduced  plants  indigenous  to  the 
Temperate  Zone.  It  is,  however,  only  rational  to  assume  that  this 
objectionable  feature  could  be  overcome  were  persistent  efforts  made 
with  that  end  in  view  and  that  the  roselle,  like  so  many  other  culti- 
vated plants  which  have  yielded  to  changed  climatic  conditions, 
would  adapt  itself  to  the  shorter  sununers  of  a  higher  latitude. 

Introduced  several  years  ago  into  California  and  Florida,  the 
roselle  deserves  a  wider  cultivation  than  it  now  enjoys  and  should 
prove  a  valuable  acquisition  to  the  tropical  islands  of  the  United 
States  and  to  the  Canal  Zone.  The  cultivation  of  the  roselle  is  so 
simple  and  its  requirements  so  few  that  in  the  Tropics  and  Subtropics 
it  shoidd  be  an  indispensable  plant  in  the  garden  of  every  family. 
This  fact,  in  view  of  its  peculiar  adaptability  for  jelly  making,  should 
cause  the  roselle  to  become  a  plant  of  considerable  importance  in  the 
United  States  at  no  distant  date.  The  roselle  is  probably  the  only 
plant  in  cultivation  in  which  the  part  utilized  for  food  °  is  the  caljrx. 
Of  rather  low  nutritive  value,  the  thickened  calyx  possesses  excellent 
equalities  for  the  manufacture  of  jelly  and  allied  products.  Prepara- 
tions made  from  it  closely  resemble  in  color  and  flavor  those  made 
from  the  cranberry.  It  is  rather  singular  that  its  season  of  matiuity 
ilso  coincides  with  that  of  the  cranberry. 

In  Queensland,  where  the  culture  of  the  roselle  has  in  recent  years 
i^sumed  considerable  proportions,  the  fruit  is  utilized  largely  in  the 
iianufacture  of  jam.  In  the  United  States  its  principal  use  would 
probably  be  as  a  substitute  for  cranberries  in  the  household  and  in  the 
pianufacture  of  jelly. 

o  por  analyses  showing  the  food  value  of  the  calyx  and  pod  of  the  roselle,  nee  Farmers' 
ull«"tin  293,  page  14. 
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HI8T0BT  AVD  OEOORAPHICAL  DI8TBIBUTI0V  OF  THE  B08ELLE. 

The  almost  total  absence  of  literature  relative  to  the  roselle  UBtil 
the  last  two  decades  and  the  lack  of  cultural  varieties  would  seeiu 
to  indicate  that  the  culture  of  this  plant  is  of  comparatively  recem 
origin.  De  CandoUe,  in  his  "  Origin  of  Cultivated  Plants,"  1885,  dc^es 
not  mention  it. 

The  writer  has  examined  many  of  the  older  works  on  Indian  af;ri* 
culture  without  finding  more  than  one  referring  to  the  roselle.    Th* 
work*   is   devoted    to   fiber-producing  plants,    which   shows   tL* 
roselle  was  early  cultivated  for  its  fiber.     The  author  says,  speakm: 
of  roselle,  okra,  and  Hibiscus  abelmoschus:  "The  dietical  use  of  \h^ 
species  has  been  mentioned  in  order  to  show  that  if  cultivat^^  >  r 
account  of  their  fiber  they  would  also  be  useful  for  other  purpost'^N 
and  it  would  seem  from  this  quotation  that  the  various  uses  of  th 
roselle  were  not  generally  known  at  that  time.    For  more  than  thiny 
five  years  subsequent  writers  on  Indian  agriculture  maintain  absolu' 
silence  on  the  subject,  and  Duthie**  mentions   the  plant  only  ini 
dentally.     Woodrow*'  speaks  of  its  utility  tor  jelly  making.      1 
India  the  plant  has  been  grown  chiefiy  for  its  fiber.     It  has  apparenti; 
not  attained  much  importance  for  culinary  purposes. 

The  writer  has  been  unable  to  obtain  any  data  relative  to  tb- 
introduction  of  the  roselle  into  the  British  colonies  in  AustraL* 
where  its  cultivation  evidently  is  more  extensive  than  anywhere  «•- 
in  the  world,  as,  according  to  Semler,**  two  large  preserving  f^vU:^ 
utilizing  the  roselle  were  in  operation  in  Queensland  in  1892.  Shin' 
refers  to  roselle  jam  as  being  shipped  to  Europe  in  large  c|uantit.  - 

The  Queensland  Agricultural  Journal,  volume  6,  page  371,  y* 
lished  in  1900,  contains  the  longest  treatise  on  the  roselle  that  ' 
come  to  the  attention  of  the  writer.     Its  brevity,  it  being  less  t 
five  pages  in  length  and  containing  no  references  to  any  pre\: 
literature,  presupposes  the  recent  development  of  the  industry  tl> " 
In  Queensland  the  calyces  are  mainly  utilized  in  the  manufactun 
jam,  but  are  also,  according  to  the  article  cited,  well  adapteti 
pickles,  while  the  writer  also   calls  attention   to   the  fact   thiit  ! 
roselle  can  be  propagated  from' cuttings  and  that  such  plant>  *• 
fruit  when  earlier  and  more  vigorous  seedlings.bear  little  or  none. 
seed  is  sown  in  October  in  Queensland. 

The  roselle  is  hardly  mentioned  in  the  horticultural  lit^^ratur* 
the  West  Indies,  indicating  that  it  is  an  object  of  indifferenc^e  t^. 
It  was  probably  introduced  from  India  before  1855,  as  Royle* 
work  published  that  year  says  that  it  is  there  called  **re<i  sorrvl. 

o  Royle,  J.  F.     P'ibrous  Plants  of  India,  1855,  p.  260. 

6  Duthio,  J.  F.     Field  and  Garden  Crops  of  Northwestern  Provinct^sand  <>\*^ih 
c  Woodnnv,  M.     Gardening  in  India,  1899,  p.  183, 
d  Semlor,  H.     Die  Tmpisohc  Agricultur,  1892,  p.  391. 

«  Report  of  the  California  Agricultural  Experiment  Station,  189<>-97,  p.  i*^.: 
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In  Hawaii'  the  roselle,  although  introduced  long  ago,  has  not 
received  much  attention. 

Eleven  or  twelve  years  ago  a  Mr.  Neustadt^  of  San  Francisco, 
imported  seed  from  Queensland,  and  the  plant  was  tested  and  seed 
subsequently  distributed  in  California  by  the  agricultural  experiment 
station  of  that  State.  The  plant  received  much  favorable  comment 
tliere  from  those  who  tested  it  at  that  time.^  Later  literature  is 
silent  on  the  subject. 

The  name  in  Florida,  "Jamaica  sorrel,"  is  evidently  an  indication 
that  the  plant  was  introduced  from  Jamaica — at  what  date  the 
writer  has  been  unable  to  ascertain — but  it  was  probably  not  exten- 
sively grown  in  Florida  before  1887,  as  P.  W.  Reasoner**  does  not 
refer  to  it.     Ilarcourt '  does  not  speak  of  it. 

In  Florida,  as  in  California,  those  who  have  tried  the  roselle  have 
nothing  but  praise  for  the  plant,  and  considerable  interest  in  it  is 
manifest,  but  its  culture  on  a  large  scale  has  not  yet,  to  the  knowledge 
of  the  writer,  been  undertaken  by  anyone. 

The  assumption  by  Royle''  that  the  name  roselle  is  a  corruption 
of  the  French  word  '^oseille"  (the  equivalent  of  the  English  *'sorrer') 
seems  very  probable.  In  the  evolutionary  stages  the  name  has  at 
different  times  been  spelled  *'rouselle,"  "rozelle,"  and  "rosella." 

BOTANICAL  CHAEACTEES  AND  EELATIOKSHIPS. 

Iloselle  (Ilibiscm  sabdariffa  L.),  or  Jamaica  sorrel;  as  it  is  some- 
times called,  is  an  annual  from  the  Tropics  of  the  Old  World  belong- 
ing to  the  large  family  Malvaceae.  Itself  furnishing  the  roselle  fiber 
of  commerce,  it  is  closely  related  to  several  genera  containing  fiber- 
j>roducing  plants:  Sida,  Malva,  Althea,  and  Lavatera.  Its  most 
important  relative  is  cotton  (Gossypium  sp.).  Of  vegetables,  okra 
(Hibiscus  e^culentus  L.)  is  related  to  the  roselle.  Among  related 
ornamental  plants  may  be  mentioned  species  of  Abutilon,  Hibiscus, 
AJthea,  and  Malva. 

The  habit  of  the  roselle  (fig.  1)  is  similar  to  that  of  the  cotton  plant; 
t}i<*  stem  is  reddish,  branching  profusely.  As  usually  planted — that  is, 
ill  Kebruary  and  March — the  roselle  attains  a  height  of  from  5  to  7 
^»et.  The  leaves  on  the  young  plants  are  entire;  as  the  plant 
iicreases  in  size  the  leaves  change  to  palmately  five  parted;  later, 
he  leaves  in  whose  axils  the  flowers  are  borne  are  three  parted.  The 
HVp^f  almost  sessile  yellow  flowers,  each  with  a  red  eye,  are  usually 
x^m©  singly  in  the  axils  of  the  leaves  (fig.  2).  They  fade  before  the 
1 14  V    i*  P^t  *nd  the  subsequent  enlargement  of  the  calyces  is  then 

€3.  Roport  of  the  California  Agricultural  Experiment  Station,  1897-98,  p.  236. 

6  liul.  I,  Division  of  Pomology,  U.  S.  Dept.  of  Agriculture,  1887. 

<•  Ilarcourt,  II.     Florida  Fruita,  1886. 

a  Hoyle,  J.  F.    Fibrous  Plants  of  India,  1855,  p.  260. 


very  rapid.  In  leas  than  three  weeks  they  attain  their  full  size  and 
are  ready  for  picking  (figs.  3,  4,  and  5).  If  the  "fruit,"  if  we  may  so 
call  it,  is  not  now  picked  and  the  seed  is  allowed  to  mature,  the  pUm 
dies  early  in  January.  There  are  in  the  axils  of  the  leaves  severil 
latent  flower  buds,  and  when  the  calyces  are  picked  as  soon  as  tbfj 


are  full  grown  tliese  buds  develop  and  the  productivity  of  the  T"- 
is  greatly  increased. 

VASISTIES. 

The  roselle  being  a  plant  of  recent  cultivation  and  one  that  oai; 
a  slight  extent  has  been  exploited  for  commercial  profit  except  ^ 
fiber  plant,  it  having  been  grown  mostly  as  a  curiosity  in  the  par' 
of  interested   individuals  without   any  thought   of    improviii}: 
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plant,  it  is  only  natural  that  no  cultural  varieties  have  developed.^ 
Without  any  thought  of  improving  the  roselle,  the  writer  during  the 
summer  of  1904  obtained  a  few  plants  in  Cocoanut  Grove,  Fla.,  from 
Mr.  W.  A.  IL  Ilobbs  and  planted  them  in  the  Subtropical  Garden, 
Miami,  Fla.,  in  order  to  have  the  plant  under  observation. 

As  the  plants  bloomed  and  fniited  the  marked  variation  in  the 
fruits  on  the  different  plants  suggested  that  there  was  an  excellent 
opportunity  to  breed  a  new  and  distinct  strain  of  the  roselle,  and  at 
the  suggestion  of  Prof.  P.  II.  Rolfs,  at  that 
time  Pathologist  in  charge  of  the  Subtropical 
Laboratory  and  Garden,  seed  was  saved 
from  the  best  plants.  With  this  seed  for 
stock  the  writer  began  systematized  breed- 
ing the  next  year.  A  number  of  the  plants 
fruiting  in  the  autunm  of  1906  had  calyces 

of  such  large  size  and  ex- 
hibited such  distinct  char- 
acters that  they  were 
thought  worthy  of  naming 
as  a  variety,  and  the  name 
**Victor"  has  therefore 
been  given  to  this  sort. 

The  improvement  of 
these  plants  over  the  com- 
mon kind  is  best  illus- 
trate<l  in  figure  5.  *  TVhen 
it  Ls  remembered  that 
these  are  from  plants  hi 
the  second  generation,  the 

improvement  is  remarkable.  As  it  was  thought 
that  these  plants  might  be  a  special  strain,  inquiries 
were  made  to  find  out  whether  the  original  i)lants 
had  any  previous  liistor^',  but  this  inquiry  only 
served  to  confirm  the  fact  that  thev  were  of  the 
ordinary  variety  grown  in  Florida.  Mr.  William  A. 
Taylor,  of  the  Bureau  of  Plant  Industry,  sug- 
gested to  the  writer  that  tliis  capacity  for  im- 
provement might  be  due  to  the  fact  that  the 
4>$^^Ilo  has  previously  been  principally  grown  for  fiber,  which  doubt- 
'•y;<»  is  correct.  Another  attempt  to  breed  the  roselle  was  made  by 
>r-  II.  J.  Webber  in  the  nineties  at  Eustis,  Fla.,  where  the  Subtropi- 
aI  Laboratory  was  then  located.  This  work  was,  unfortunately, 
>riiiinated  by  the  severe  freeze  of  1895. 

cj  fc>iDce  thia  article  was  written  O.  W.  Harrctt,  of  lh<'  Hurnui  of  Plant  Industry,  has 
it<>mi<»d  the  writer  that  ho  has  heanl  of  a  variety  with  straw-eolonni  calvet»s.     This 
l>«  >rt,  however,  has  not  been  verified. 
997 


Fio.  2.— Bninoh  of  the  roselle 
plant,  showing  blossoms. 


f  lO .  3.— MAt  urrcalycpft 
of  tiM*  ordinary  ro> 
i»t^ilr>.  nomewhAt  »!• 
f«>ot«Hl  by  mildew. 
(  Xhn»«^l«»mha     n^t- 
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The  plants  of  the  Victor  variety  are  inclined  to  be  a  trifle  mon 

dwarf  than  the  common  kind,  but  the  foliage  is  similar.     The  mea.- 

^^^__^^_^^  urements  of  the  calyx  of  the  common  TarieK 

.   ^^t^  are,  length  33  mm.,  diameter  22  mm.;  in  t))>- 

^^^^V  improved  type  the  measurements  are  49  mm 

^H^r  and  28  mm.,  respectively.     The  increase  in  »7( 

^^        w^^^  is  thus  seen  to  be  rather  more  in  length  than  ir 

^^^^  I  diameter.     Calyces  of  the  improved  type  hiivr 

^^^Bn  in  some  instances  been  60  mm.  long  and  38  nin 

^^^H  in  diameter.     (See  the  two  detached  calyces'  i: 

"^^^^J     ^^M  fig.  5.)     The  improved  type  is  also  distinct  i: 

I^^^V  being  more  strongly  ribbed  longitudinally  ai.: 

■^Hl  in  having  the  calyx  not  so  closely  appreise<i  \- 

1^^^  *^^  ^®^   P*"^  ^   •"  '^*'  common    variety.    \: 

^^^^   W  is  frequently  inclined  to  be  convolute  at  iL- 

^^^^1  apex. 


CULTIVATIOH  AVB  FBBTniZATIOK. 


Jlo,  1.— Uature  CBlycas  o( 


The   roselle   will   thrive  on  any  soil  that  : 
moderately  rich  or  that  is  supplied   with  :: 
necessary  plant  food  in  the  form  of  conunercii 
fertilizer.    Sta- 
tue Victor  roselle,  some-      i  ,  ,._„ 

whi.t  .fleeted  b,- mildew.    ^Ic     mauure 

(Three-tBDths  natural      should  be  USed 

''""'  sparingly  only 

and  should  be  supplemented  by 
phosphates  and  fertilizers  containing 
potash,  as  an  excess  of  ammonia  in 
the  soil  tends  to  the  development  of 
large  plants  at  the  expense  of  their 
productiveness.  This  is  particularly 
true  on  low-lying  land  where  mois- 
ture is  abundant,  and  tlie  liigh  pine 
lands  in  Florida  are  for  this  reason 
preferable  to  the  nmck  and  prairie 
lands.  Land  that  is  subjected  to 
inundations  and  soil  insufhcfcntly 
drained  should  be  avoided.  The 
plant  has  been  found  well  adapted 
to  the  clayey  soil  of  California. 
Henricksen"  says  that  a  sandy  loam 
is  preferable  to  other  soils. 

The  roots  of  the  roeelle  descend  to  greater  depths  than  thoe< 

many  other  crops,  and  the  land  should  be  plowed  deep  and,  when  ■ 

"Bui.  171,  Office  ol  Experii 
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soil  is  clayey,  well  pulverized.  This  plant  is  very  much  subject  to 
root-knot  nematodes  (Heterodera  radicicola)  and  should  not  be  planted 
on  land  infested  with  this  pest,  as  that  would  only  result  in  almost 
absolute  failure. 

The  roselle  always  comes  to  the  market  at  the  same  time  of  the 
year,  and,  as  no  Uterature  on  the  subject  that  had  come  to  the  atten- 
tion of  the  writer  mentioned  any  attempt  to  grow  it  successively, 
several  sowings  were  made  in  1906  at  the  Subtropical  Laboratory  at 
different  times  of  the  year,  to  note  the  influence  on  the  habits  of 
growth,  the  season  of  maturity,  and,  possibly,  the  size  of  the  calyx. 
These  plantings  were  made  as  follows:  No  559,  April  1;  No.  560, 
May  1;  No.  561,  June  1;  No.  562,  June  23. 

Besides  these,  seeds  from  large  selected  pods  were  sown  June  26  (No. 

542).     Plant  No.  542  came  into  bloom  October  26,  a  few  days  in 

advance  of  Nos.  560,  561,  and  562.     A  few  days  later  bloom  was  noted 

on  No.  550.     Notes  made  in  1905  show  that  plants  from  seed  sown  on 

June  10  bloomed  October  25.     The  plants  from  the  earlier  sowings 

naturally  developed  into  large  plants,  with  greater  bearing  capacity. 

This  advantage  was  oflFset,  however,  by  the  fruits  being  to  a  marked 

degree  smaller  than  those  from  later  sowings.     A  comparison  of  the 

different  plants  in  this  experiment  indicates  that  to  combine  high 

yield  with  the  production  of  large  pods  the  seed  should  be  planted 

arbout  May  15  in  south  Florida. 

Make  the  seed  bed  in  a  place  sheltered  from  high  winds  and  work  in 
thoroughly  a  moderate  quantity  of  stable  manure  or  commercial  fer- 
tilizer.  Sow  the  seed  thinly  in  drills  6  inches  apart,  covering  the 
seed  from  }  to  i  inch;  then  firm  the  soil  and,  if  dry,  water  thoroughly. 
Tlie  seed  will  germinate  in  a  few  days.  If  the  weather  is  dry,  the 
young  plants  should  be  watered  as  occasion  requires.  When  the 
r>lants  are  3!  to  4  inches  high  they  are  ready  for  transplanting  to  the 

field- 

Th©  plants  should  be  -set  out  in  rows  6  to  10  feet  apart  and  4  to  8 
foc^t  apart  in  the  row,  according  to  the  fertility  of  the  land  and  the 
gxipply  of  moisture.  The  seedlings  are  easily  transplanted  if  proper 
pi^ocautions  are  taken.  The  work  should  preferably  be  performed  on 
^  oloudy  day  or  late  in  the  afternoon.  Where  a  few  plants  are 
ie«ired  for  home  use  only  it  will  be  found  advantageous  to  sow  a  few 
^ood^  where  the  plants  are  to  remain  permanently  and  when  the 
^j^^rits  are  well  developed  to  thin  out  to  one  plant  to  a  hill. 

H3 jcperiments  with  different  fertilizers  have  been  started  at  the  Sub- 
cortical Laboratory,  but  have  not  been  carried  on  for  a  sufficiently 
^yxxfC  time  to  indicate  the  best  form  in  which  the  fertilizer  should  be 
r>r>iied.  Meantime  a  formula  of  nitrogen,  4  per  cent;  potash,  7  per 
^^j^t,  fl'iid  phosphoric  acid,  6  per  cent,  has  given  good  results.  One- 
l^irdi  of  the  actual  ammonia  is  derived  from  nitrate  of  soda  and  the 
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other  two-thirds  from  dried  blood.  The  sources  of  potash  and 
phosphoric  acid  are  muriate  of  potash  and  acid  phosphate. 
respectively. 

The  fertilizer  should  be  applied  at  the  rate  of  from  1,000  to  2,{^^> 
pounds  to  the  acre,  according  to  the  fertihty  of  the  land.  On  land? 
rich  in  ammonia  the  nitrogenous  elements  should  be  greatly  redumi 
It  should  be  understood  that  this  appUes  to  Florida  soils  and  condi- 
tions. The  amount,  and  possibly  the  formula,  would  probably  havi* 
to  be  modified  in  other  sections.  In  the  sandy  and  leach j  soils  vi 
Florida  it  will  be  found  advantageous  to  make  several  small  applic;\- 
tions  instead  of  applying  the  total  quantity  at  the  time  of  planting' 
No  cultivation  is  necessary,  except  to  stir  in  the  fertilizer  and  toW. 
down  the  weeds  while  the  plants  are  small.  When  the  ground  is  well 
shaded  by  the  plants  cultivation  may  be  discontinued. 

YIELD. 

During  1906  experiments were  well  under  way  to  ascertain  the  tott 
yield  of  the  roselle  plant,  but  a  hurricane  in  October  inflicted  so  rou» 
damage  on  the  plants  in  the  experimental  area  that  accurate  (la^ 
were  unobtainable.  Henricksen*  quotes  the  yield  as  four  poun*.* 
of  fruit  to  each  plant,  averaging  two  pounds  of  calyces,  the  u.-^^ 
part,  and  adds,  ''Plants  observed  at  Pueblo  Viejo  in  sandy  loam  w<^ 
estimated  to  yield  double  that  amount.'' 

HABVESTING  AND  MARKETIKO  THE  CALYCES. 

In  less  than  three  weeks  from  the  time  of  flowering,  the  calvf*'^'*' 
ready  for  picking.     In  south  Florida  the  first  fruit  is  gathered  a^ 
the  middle  of  November. 

It  has  been  already  pointed  out  how  the  yield  may  be  lar^ 
increased  by  picking — going  over  the  field  every  few  days  to  pick  ' 
full-grown  calyces,  which  will  force  the  plant  to  send  out  new  fl»»v. 
buds.  By  these  repeated  pickings  the  plants  are  forced  to  fruit  <  ■ 
tinuously  until  late  in  February,  whereas  otherwise  they  would  t*-  - 
to  bear  in  December.  Moreover,  the  calyces  are  more  brittle  a' 
more  easily  broken  from  the  plants  while  young  and  tender,  and  in ' 
manufacture  of  jelly  make  a  lighter  red  and  a  more  transpur 
product  than  those  from  the  more  mature  fruit.  On  poor  larii 
would  be  ot  advantage  to  make  a  small  application  of  fertilizer  u*  * 
plants  in  December. 

The  fruit  is  seen  at  present  in  local  markets  only  and  Ls  sohi 
the  quart.     Its  excellent  qualities  for  making  a  sauce   so  el- 
imitating  in  flavor  the  cranberry  as  to  deceive  the  very  elect  aiv  ■ 
well  known  by  the  public  or  it  would  be  a  formidable  rival  ii* 
South  to  that  fruit,  on  which  transportation  charges  are  nec^^-^' 
high  owing  to  the  great  distance  it  must  be  transported.      The  -  ■ 

a  Bui.  171,  Office  of  Experiment  Stations,  p.  38. 
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and  juicy  sppearaoce  of  the  roseDe  is  diminished  hy  being  too  long 
in  tho  hands  of  the  dealer,  but  this  does  not  indicate  deterioration 
of  its  useful  qualities. 

COKFOSITION  AVD  USES  OT  THE  FRinT. 

In  the  roselle  it  is  the  lat^,  reddish,  fleshy  calyces  surrounding 
the  seed  pod  that  are  used  for  food.  As  already  stated,  a  considerable 
industry  has  lately  been  developed  in  Queensland,  where  the  fruit  is 
made  into  jam  and  exported.  There  is  no  reason  why  a  similar 
indu.stry  should  not  grow  up  in  the  United  States.  The  usefulness 
of  the  roaelle  as  a  substitute  for  cranberry  sauce  has  been  emphasized 
already,  and  its  qualities  for  making  jelly  are  unexcelled.  In  the 
United  States  it  would  probably  become  of  greatest  importance  in 
the  manufacture  of  jelly. 

An  analysis  of  the  calyx  was  mode  by  the  food  laboratory  of  the 
Bureau  of  Chemistry,  which  at  the  same  time  made  an  analysis  of 
the  cranberry  for  comparison,  the  uses  of  the  two  fruits  being  so 
similar.  It  will  be  seen  from  these  analyses  (see  table  below)  that  the 
constituents  of  the  two  fruits  occur  in  nearly  the  same  proportions, 
practically  the  only  differencp  being  that  traces  of  benzoic  acid  in  some 
form  are  present  in  the  cranberry,  while  absent  from  the  roselle. 
Comparalire  analyut  of  the  cotnpotition  of  the  roitlU  and  the  enmberry* 
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In  preparing  for  cooking,  take  the  pod  between  the  thumb  and 
»r<'fingpr  of  the  left  hand,  stem  end  up;  cut  off  the  stem  and  the 
iisa)  end  of  the  ca- 


,'X  to  where  the  seed 
.><!  is  united  with 
if>  calyx,  when  a 
i^ht  pressure  with 
ic  fingers  holding 
H>  pod  will  force 
(t  the  seed  pod. 
K-e  fig-  6.)  Aft^r 
■..paring  in  this 
,y,  the  calyx  may  .^h--   ir™..u„..,„„.u™,^«-., 

ijjiwd  for  making  sauce,  jam,  and   transparent,  bright   red  jelly. 
*i»y  other  dishes  will  suggest  themselves  to  the  thrifty  housewife. 
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The  calyces  may  also  be  separated  from  the  seed  pods  and  dried 
in  the  sun  or  in  an  evaporator,  and  are  in  this  form,  ac<K>rding  to 
Mr.  O.  F.  Cook,*  occasionally  seen  in  the  markets  of  the  Tropics.  The 
juice  of  the  calyces  could  probably  be  boiled  to  a  sirup  and  used  a^ 
a  flavoring  extract  at  soda  fountains,  and  the  fruit  might  also  h 
used  in  coloring  jellies,  jams,  or  similar  products  as  a  substitute  for 
coal-tar  dyes  where  a  bright  red  color  is  desired.* 

USE  OF  THE  PLANT  POB  FIBEB. 

While  this  paper  has  been  prepared  primarily  with  reference  to 
the  utilization  of  the  fruit  of  the  roselle,  the  plant  is,  as  previuu»4y 
stated,  grown  in  India  for  its  fiber,  which  is  used  in  the  manufacture 
of  cordage  and  coarser  textile  products.  Considered  from  this  stan*!- 
point,  the  plant  without  further  breeding  could  be  cultivated  over  i 
large  area  in  the  Southern  States,  as  the  crop  would  be  harvested  befon- 
it  was  damaged  by  e^rly  frosts.  On  accoimt  of  the  vigor  of  the  pUnt 
and  its  easy  cultivation  it  is  well  worth  a  trial  with  this  end  in  view. 
"For  this  purpose  the  crop  is  cut  while  in  flower,  dried,  made  into 
bimdles,  and  soaked  in  water  for  fifteen  or  twenty  days.  It  is  tlw»n 
possible  to  wash  out  a  strong  silky  fiber  known  in  commerce  &? 
roselle  hemp,  considered  by  some  to  be  the  equal  of  jute.  The  leav**^ 
are  sometimes  used  as  a  salad  and  the  seeds  are  supposed  to  have 
medicinal  properties.     They  are  also  fed  to  cattle  and  poultry.  "* 

BSEEDHrO. 

The  roselle  is  an  annual,  and  consequently  seed  must  be  saved  evt»rr 
autumn  for  planting  the  next  spring.     To  improve  the  strain  tl*- 
grower  should  go  over  his  field  repeatedly  when  the  fruit  is  setiii-r 
and  tag  such  plants  as  combine  great  vigor  with  large  bearing  caparlt  • 
and  have  calyces  large  and  well  formed.     To  obtain  the  best  result 
in  a  comparatively  short  time  it  would  be  expedient  to  bag  aiv 
hand-pollinate  the  flowers.     When  the  seed  pods  turn  yellow  th. 
should  be  gathered  from  time  to  time  and  dried,  after  which  th  . 
are  easily  tlirashed  out.     Keep  the  seed  in  a  dry  place  secure  fn*. 
moths  and  rats. 

During  a  long  period  of  cultivation  nearly  all  of  our  vegru Mo- 
have become  so  domesticated  that  they  may  be  forced  to  grow  ar 
produce  at  will  where  frostless  conditions  prevail;  hence  we  ha'^ 
fresh  tomatoes,  eggplants,  etc.,  in  midwinter  in  the  South.    TS 

o  Contributions  from  United  States  National  Herbarium,  Vol.  VIII,  pt.  2,  p    * 
b  After  this  bulletin  was  prepared  the  writer  was  informed  by  Mr.  W.  W.  Tbm-j  ,  ** 
of  the  Bureau  of  Plant  Industry,  that  he,  together  with  Mr.  Coulter,  made  j* 
from  the  small  and  tender  branches  several  yeare  ago.    He  adds  tliat  thi*  U^avt?  ^ 
picked  off  before  boiling  the  stems. 

c  Contributions  from  the  United  States  National  Herbarium,  Vol,  Vlll,  pt.  2,  p  * 
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roselle,  not  having  had  this  advantage^  can  at  present  be  cultivated 
only  where  frost  is  unknown,  or  nearly  So,  as  its  growing  period  is  very 
long  and  its  blooming  and  fruiting  season  extends  late  in  the  year. 
Should  it,  however,  be  found  desirable  to  grow  the  plant  in  temperate 
climates,  there  is  no  reason  to  doubt  that  the  roselle  would  adapt 
itself  to  shorter  summers.  Its  near  relative.  Sea  Island  cotton,  is  a, 
striking  illustration  of  how  a  plant  may  adapt  itself  to  entirely  new 
conditions,  and  the  following  quotations  from  Dr.  H.  J.  Webber  are, 
in  this  instance,  of  timely  interest : 

A(*rording  to  tradition  and  the  reports  of  growers,  Sea  Island  cotton  when  first  intro- 
duc(»d  into  this  country  from  the  West  Indies  was  a  perennial  unsuited  to  the  duration 
of  (he  seasons  of  the  latitude  of  the  Sea  Islands  off  South  Carolina  and  Georgia,  where 
it  seldom  matured  fruit.  However,  through  the  selection  of  seed  from  early  maturing 
individual  plants  and  through  better  methods  of  culture,  there  has  developed  an 
improved  race  which  now  seems  to  be  thoroughly  adapted  to  the  conditions  of  growth 
In  the  regions  referred  to.  Furthermore,  under  the  continuous  and  rigorous  selection 
u  which  the  plants  have  been  subjected,  the  fiber  has  gradually  improved,  and  now 
hat  produced  along  the  coast  and  on  the  islands  lying  off  South  Carolina  and  Georgia 
s  comjidered  superior  to  tliat  grown  in  any  other  part  of  the  world.  The  custom  of 
urefully  selecting  the  seed  has  grown  with  the  industry,  and  may  be  said  to  be  insep- 
arable fn)m  it,  and  it  is  only  by  such  careful  selection  that  the  staple  can  be  kept  up 
\>  its  present  superior  excellence.  Several  different  strains  have  been  developed, 
iid   an?  maintained  by  different  growers  selecting  with  different  ideals  in  view. 

*  *  This  method  and  similar  ones  employed  by  numerous  other  growers  are 
pplicable,  with  slight  variations,  to  most  of  our  common  crops,  such  as  com,  wheat, 

A  lx>ut  1,785  seeds  of  this  cotton  were  brought  to  Georgia  from  the  Bahamas.  Not- 
ithtftanding  the  good  care  they  received  and  the  mild  winter,  the  plants  were  killed 
twn,  but  they  came  up  again  from  the  roots  and  with  this  start  succeeded  in  ripening 
few  fleeds  before  the  first  frost  in  the  fall.     The  earliest  of  these  seeds  were  sown 

turn  and  by  continuing  this  process  of  selection  the  flowering  period  became  earlier 
(i  earlier,  until  now  the  plants  ripen  a  large  proportion  of  their  seeds  before  frost, 
<*n  along  the  coasts  of  the  Carolinas.  Besides  striving  to  obtain  earlier  maturing 
-t^i,  very  careful  selection  has  for  years  been  made  with  a  view  to  increasing  the 
i^h,  fineness,  and  strength  of  the  staple.    The  selection  is  regularly  practiced  by 

intelligent  growers  and  to-day  it  may  be  regarded  as  one  of  the  necessary  cultural 
■I  liodfii.  Every  year  a  special  patch  of  cotton  is  grown  from  selected  seed ;  the  plants 
{ his  patch  are  examined  very  carefully  and  the  seed  of  the  best  individuals  retained 

planting  a  similar  patch  next  year,  the  seeds  of  the  remaining  plants  being  used 
{>lant  the  general  crop.  Under  such  continuous  and  rigorous  selection  the  length 
I  tinenc«8  of  the  fiber  have  gradually  increased  until  it  is  now  recognized  as  superior 
tha>t  grown  anywhere  else  in  the  world  and  commands  the  highest  price  in  the 
rk«»t.* 

vVith  the  object  in  mind  of  breeding  an  early-ripening  variety  of 
J  roselle  the  breeder  might  find  it  expedient  to  harvest  some  of  the 
d  before  it  is  fully  mature,  as  it  has  been  showTi  that  plants  from 
t»n  seeds — tomatoes,  for  instance — have  a  tendency  to  mature 
it  c^a-rlier  than  plants  from  ripe  seeds. 


«  Yearbook,  Department  of  Agriculture,  1898,  p.  358. 
^  Yearbook,  Department  of  Agriculture,  1899,  p.  490, 
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FUHOOVS  DISEASES  AHB  IHSECT  ENEMIES. 

The  only  disease  that  has  so  far  been  noted  on  the  roselle  is  a  mildew 
(Oidium  sp.)  which  attacks  all  parts  of  the  plant  above  ground  and 
under  favorable  conditions  appears  capable  of  doing  considerable 
damage  in  discoloring  the  fruit  and  in  lessening  the  vitality  of  the 
plant.  (See  figs.  3  and  4,  showing  mildew  on  the  calyces.)  Where 
its  presence  was  noted,  however,  the  greater  part  of  the  crop  was 
gathered  before  the  mildew  made  its  appearance,  making  the  loss  of 
fruit  comparatively  small.  Experiments  have  not  been  made  to 
find  a  remedy,  but  sulphuring  the  plants  would  probably  be  found 
to  be  effective.  Bordeaux  mixture  would  without  doubt  prove 
efficacious,  but  would  also  in  all  probability  tend  tp  discolor  the 
manufactured  product. 

The  most  serious  enemy  of  the  roselle  is  the  root-knot  nematode 
(Heterodera  radicicola),  A  cheap  and  effective  remedy  for  this  pest 
has  not  yet  been  found  and  infested  lands  should  not  be  planted 
with  the  roselle. 

The  soft  scale  (Coccus  hesperidum)  has  been  noted  on  the  roselle, 
but  has  not  yet  assumed  the  character  of  a  pest.  Its  activity  is 
restricted  to  the  stem  and  lateral  branches  close  to  the  ground. 
The  scale  is  distributed  by  a  small  black  ant. 

The  cotton  stainer  {Dysdercus  sutureUus)  has  been  observed  on 
the  plants  in  limited  numbers,  but  does  not  appear  to  be  injurious. 

The  yellow  aphis  (Aphu  gossypii)  has  been  known  to  do  consider- 
able damage  on  individual  plants  by  attacking  the  leaves  and  flower 
buds  and  causing  the  calyces  to  drop.  It  has  not,  to  the  knowledge 
of  the  writer,  appeared  as  a  serious  pest.  Remedies  for  tliis  species, 
better  known  as  the  melon  or  cotton  aphis,  are  considered  in  Circular 
No.  80  of  the  Bureau  of  Entomology  of  this  Department. 

SUMMAET. 

The  roselle  is  an  annual  from  the  Old  World  Tropics. 

It  is  extremely  sensitive  to  frosts,  and  can  at  present  be  grown  for 
its  fruit  only  in  tropical  and  subtropical  countries. 

Being  easily  cultivated  when  the  climate  is  favorable,  the  roselle 
should  be  in  the  garden  of  every  family,  and  on  account  of  its  exc4?llent 
quaUties  for  making  jellies,  jams,  etc.,  it  is  certain  to  become  an 
important  plant  in  the  manufacture  of  those  products. 

The  3^oung  stems  also  make  good  jelly.  For  such  use  the  plant 
can  be  grown  almost  anywhere  in  the  North  or  South. 

By  proper  methods  of  breeding  it  is  possible  to  obtain  strains  with 
larger  calyces.  Probably  earlier  bearing  races  can  also  be  obtained 
by  careful  selection  of  the  earliest  flowering  plants, 
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U.  S.  Depabtment  of  Aoricttlturb, 

Bureau  of  Biological  Surtby, 
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Sir:  I  have  the  honor  to  transmit  herewith  for  publication  in  the  series  of  Fanners' 
Bulletms  a  summary  of  the  game  laws  for  1907  relating  to  seasons,  shipment,  sale, 
and  licenses,  prepared  by  T.  S.  Palmer,  Henry  Oldys,  and  Charles  E.  Brewster,  o: 
the  Biological  Survey.  This  bulletin  is  similar  in  scope  to  those  issued  annaaUy 
since  1902  and  includes  changes  in  the  laws  made  during  the  present  year.  Tht^ 
information  here  given  is  greatly  condensed  in  order  to  present  the  essentials  of  thf 
laws  as  compactly  as  is  compatible  with  clearness.  The  section  relating;  to  legi>^ 
tion  includes  references  for  most  of  the  new  laws  and  a  summary  of  the  morp 
important  bills  under  consideration  which  failed  to  pass — features  Avhioh  are  believ&l 
to  oe  of  special  value  to  those  interested  in  game  orotection. 
Respectfully, 

U.  W.  Henshaw, 
Adxng  Chiefs  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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GAME  LAWS  FOR  1907. 


nrTBODUGTIOK. 

800PE  OF  THE  BUI^LETIN. 

The  object  of  the  present  bulletin  is  to  present  in  convenient  form 
a  8ummary  of  the  ^me  laws  of  the  United  States  and  Canada  which 
govorn  seasons,  shipment,  sale,  licenses,  and  limitations  on  amount 
that  may  be  killed.  Its  purpose  is,  primarily,  to  furnish  information 
concerning  restrictions  on  trade  in  mme,  knowledge  of  which  is  nec- 
CHsary  in  the  enforcement  of  the  Federal  statute  regulating  interstate 
commerce  in  game,  commonly  known  as  the  Lacey  Act.     Hence  such 

{ provisions  as  relate  to  methods  of  capture  of  game,  enforcement  of 
aws,  disposition  of  fines  and  fees,  and  such  matters  as  are  of  special 
or  local  application  are  not  included.  These  may  be  found  elsewhere, 
either  in  summaries  prepared  for  the  use  of  sportsmen  by  game  asso- 
ciations, railroad  companies,  and  private  publishers,  or  from  the  laws 
themselves,  which  in  most  cases  may  be  had  in  separate  form  from 
State  game  officials  "  or  secretaries  of  state. 

The  demand  for  a  publication  containing  a  concise  summary  of  exist- 
ing game  laws,  both  Federal  and  State,  apparently  increases  in  direct 
proportion  with  interest  in  game  protection,  and  the  need  of  such  a 
summary  constantly  grows  with  the  increasing  complexity  of  game 
leg'islation  and   the  prevalence  in  some  States  of  county  laws.     In 
Alary  land  and  North  Carolina  the  legislatures  enact  separate  laws  for 
the  different  counties;  in  New  York,  Oregon,  and  Washington  laws  for 
different  districts  or  sections  of  the  State  are  fairly  numerous  and 
are  becoming  more  so.     In  Louisiana  the  close  season  for  deer  must 
l>e  fixed  by  tne  police  jury  of  each  parish^  and  in  Nevada  and  Virginia 
county  officers  are  empowered  to  shorten  or  shift  open  seasons.     In  the 
following  tables  such  local  laws  and  regulations  are  included  as  fully 
SLs  possible,  but  as  some  are  inaccessible  and  others  are  likely  to  be 
changed  at  any  time  an  absolutely  complete  and  accurate  summary  of 
thorn  is  impracticable. 

LEOISLATI09  OP  1907. 

In  1907  reg'ular  legislative  sessions  were  held  in  all  of  the  States 
and  Territones  except  seven* — Kentucky,  Louisana,  Maryland,  Mis- 
sissippi, Ohio,  Oklahoma,  and  Virginia — and  also  in  all  the  Provinces 

A  A  directory  of  these  ofiicers  with  their  addresses  and  a  list  of  the  commisFions 
w  h  ich  iflHue  finh  and  game  laws  in  separate  form  may  be  found  in  Circular  No.  62  of 
the  Biological  Survey,  U.  6.  Department  of  Agriculture,  1907. 

^  In  the  following  resum^  the  acts  of  Vermont  are  included,  as  the  session  of  its 
J».*i»'*«^a^"'^  »"  ^^^  occurred  too  late  in  the  autumn  to  incorporate  the  changes  in  the 
(rati)e  law  bulletin  of  tliat  year. 
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of  Canada.  Game  bills  were  under  consideration  in  each  of  these 
States  and  Provinces  and  new  laws  were  passed  in  all  except  Arizona, 
Georgia,  Nevada,  New  Jersey,  North  DaKota,  and  British  Columbia. 
Including  the  71  local  laws  passed  in  North  Carolina,  the  statutes 
aflfecting  game  numbered  in  all  about  180.  Several  States,  including 
Alabama,  Missouri,  Texas,  and  Utah,  adopted  entire  new  game  laws, 
and  Alabama,  South  Dakota,  and  West  Virginia  passed  the  American 
Ornithologists'  Union  law  giving  complete  protection  to  nongame 
birds. 

In  the  number  of  bills  introduced  and  in  the  general  demand  for 
change  of  some  sort  the  record  of  1907  is  second  to  that  of  no  pre- 
vious year,  although  the  number  of  bills  actually  passed  was  equale'i 
by  the  legislation  of  1905.  In  spite  of  the  large  number  of  bills 
introduced  there  was  a  manifest  tendency  toward  conservatism. 
Most  of  the  changes  of  season  were  made  with  a  view  of  securing 
greater  protection.  In  several  States  the  seasons  were  closed  entirely 
for  certain  kinds  of  game,  and  in  others  measures  were  allowed  to  fall 
rather  than  pass  in  an  unsatisfactory  form.  Much  attention  was 
given  to  licenses  as  a  means  of  providing  funds  for  game  protectioD, 
and  also  to  legislation  extt>nding  or  strengthening  the  warden  service. 

Among  the  novel  or  more  striking  features  of  the  year's  legislation 
were  acts  prohibiting  the  use  of  automatic  guns  for  the  hunting  of 
game  in  Pennsylvania,  New  Brunswick,  and  Ontario;  establishing  an 
elective  oflBce  of  game  commissioner  in  Alabama;  providing  for  an 
optional  license  in  Tennessee  for  a  resident  hunting  with  verbal  per 
mission  on  lands  where  otherwise  he  would  have  to  obtain  written  con- 
sent; authorizing  rewards  for  information  leading  to  conviction  foi 
killing  big  game  in  Wyoming,  and  the  increase  in  such  rewards  in  Min- 
nesota; requiring  the  State  warden  of  Idaho  to  investigate  means  of 
destroying  noxious  animals;  providing  that  all  heads  of  bi^  ganj< 
secured  in  Alberta  must  be  stamped  or  oranded  by  the  department  of 
agriculture  before  being  sold;  requiring  that  anyone  who  kill«j  a  de<r 
in  Vermont  must  report  the  fact  and  exhibit  tfie  head  to  the  near^t 
game  warden;  limiting  hunting  and  lumber  camps  in  Maine  to  the  usr 
of  6  deer  a  season;  applying  the  residue  over  and  above  expenset*  oi 
the  game-protection  fund  in  Missouri  to  the  improvement  of  road.< 
and  limiting  hunting  by  able-bodied  men  in  two  Florida  counties  t^* 
taxpayers. 

Licenses. — The  license  system  was  adopted  for  the  first  time  in  Ab 
bama,  California,  Connecticut,  Rhode  Island,  and  Texas.    Alien  1icen.s'> 
were  established  in  Alabama,  California,  Connecticut,  Maine^  Nf  <« 
Hampshire,  South  Carolina,  Texas,  and  Utah;  nonresident  Iicensck&»  i*^ 
Alabama,  Califoinia,  Connecticut,  Massachusetts^  Rhode  bland*  aii«' 
Texas,  and  resident  licenses  in  Alabama,  California,  Connecticut^  Teo 
nessee,  and  Utah.     Michigan,  Vermont, and  Wyoming  established  hir^ 
licenses,  and  Alberta  and  Nova  Scotia  guide  licenses.     Nova  Scotia  ari  * 
Ontario  made  provision  for  licenses  for  guests  of  residents,  Miastvur 
changed  its  State  license  to  a  county  license,  and  Tennessee  and  Albf*rh 
provided  licenses  for  game  dealers,  that  of  Tennessee  bein^gradaai^*^* 
m  fee  according  to  the  population  of  the  town  in  which  It  mig-ht  >^ 
used.   Two  optional  licenses  were  established,  that  of  Tennessee  uriaa 
mentioned,  and  a  license  for  hunting  deer  in  New  Brunswick,  the  i:s<  • 
of  which  was  made  discretionary  by  the  surveyor-general  of  the  f*r** 
ince.     Prince  Edward  Island  provided  a  special  license  for  non  resklec  • 
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jing  taxes  on  real  estate  valued  at  $325  or  more,  Massachusetts  and 
hode  Island  adopted  identical  provisions  permitting  members  of 
existing  fishing  and  hunting  clubs  to  secure  nonresident  licenses  on 
payment  of  a  ike  of  $1.  Ontario  increased  the  nonresident  fee  from 
I25  to  $50,  and  Saskatchewan  increased  the  fees  charged  nonresidents 
for  hunting  big  game  and  birds  from  $25  to  $100  and  from  $15  to  $50, 
respectively.  J^ree  counties  in  Florida  established  special  licenses. 
A&  a  result  of  the  year's  legislation,  hunting  licenses  01  some  sort  are 
nojii^  required  in  all  the  provinces  of  Canaida  and  all  the  States  and 
Territories,  except  Alaska,  Arkansas,  District  of  Columbia,  Georgia, 
Indian  Territory,  Nevada,  New  Mexico,  and  Oklahoma. 

Warden  service. — In  the  legislation  of  the  year  a  notable  tendency 
is  observable  toward  consolidation  of  the  related  offices  of  fish,  game, 
and  forestry  protection.    Michigan  added  forestry  to  the  duties  of  the 

fame  and  finh  warden,  with  an  increase  of  salary  from  $2,000  to  $3,000. 
lontana  made  the  State  warden  ex  officio  fire  warden  and  a  member 
of  the  board  of  fish  commissioners,  increasing  the  salary  from  $2,000 
to  $2,400.    Texas  extended  the  duties  of  the  fish  and  oyster  conunis- 
sioner  to  include  game,  with  an  increase  from  $1,800  to  $2,500  in 
salary,  and  with  provision  for  a  deputy  in  charge  of  ^me  matters  at 
$1,800.     Ontario  abolished  the  game  commission  ana  combined  the 
work  of  fish  and  game  protection  under  the  charge  of  the  former  chief 
warden,  changing  his  title  to  superintendent  of  game  and  fisheries. 
(An  attempt  was  likewise  made  m  Washington  to  consolidate  game, 
fish,  and  forestry  protection,  but  the  propos^  measure  failed  to  pass.i 
Increases  in  the  number  of  salaried  aeputies  were  also  made  in  several 
States.     In  Illinois  the  district  wardens  were  increased  to  16,  in  New 
York  the  protectors  from  65  to  75,  Montana  added  4  district  wardens 
to  the  force  already  employed,  and  Michigan  10  district  deputies. 

Pretervet. — ^In  several  States  measures  were  enacted  to  encourage 
propagation  of  game  or  to  provide  for  the  establishment  of  State  or 
private  preserves.     In  California  the  State  fish  commissioners  were 
authorized   under   certain  conditions  to  set  aside  private  lands  as 
State  {^me  preserves.     Massachusetts  made  an  appropriation  for  the 
acquisition  of  lands  on  Marthas  Vineyard  as  a  preserve  for  the  heath 
beii,  and  authorized  the  use  of  a  part  of  the  Middlesex  Fells  for  the 
entablishment  of  a  zoological  parK.     Minnesota  gave  absolute  protec- 
ts ioa  to  wild  animals  and  biras  on  State  forest  reserves,  lands,  and 
parks.     Pennsjrlvania  prescribed  that  State  game  preserves  should  not 
oxceed  9  miles  in  circumference,  or  be  located  within  25  miles  of  each 
oCher:  that  there  should  be  a  perpetual  close  season  for  game  and  wild 
|>ird8  upon  them;  and  that  it  should  be  unlawful  to  take  firearms  or 
cicpgB  upon  such  pi*eserves  at  any  time,  or  to  enter  them  during  the 
open  season  for  game.     Alberta  established  two  Provincial  preserves; 
eLMMd  Indiana,  Illinois,  North  Carolina,  and  Vermont  adopted  provi- 
fcfiooB  specially  exempting  from  certain  restrictions  deer  raised  in 
private  presen'es. 

mseeuaneoas. — ^Among  the  miscellaneous  provisions  adopted  should 
\yG  mentioned  the  authorization  by  Pennsylvania  and  Wisconsin  of  the 
confiscation  of  boats  and  other  appliances  used  in  unlawful  hunting 
i^rid  the  provision  made  by  New  Hampshire,  Massachusetts,  Rhode 
['^land,  and  New  BrunswicK,  permitting  the  use  of  shotguns  in  pro- 
^^^ctinfil^  crops  from  the  depremttions  of  deer. 


NEW  I^AWS  PASSED  IK  1907. 

Alabama. — One  act:  Providing  a  State  game  and  fish  commissioner  at  $2,500  per 
annum  to  be  elected  every  four  years,  shortening  seasons,  fixing  bag  limits,  probilat- 
ing  all  export  and  sale,  requiring  $1  and  $3  resident  and  $15  nonresident  and&li«n 
licenses,  and  giving  complete  protection  to  nongame  birds  (No.  18). 

Alaska. — No  legislation. 

Arizona. — No  legislation. 

Arkanias. — Laws  not  received. 

California. — Four  acts:  Establishing  $1  resident,  $10  nonresident,  and  f25  alieii 
licenses  (ch.  206);  altering  the  deer  and  dove  seasons,  opening  a  season  for  gr&7 
squirrels,  placing  a  bag  limit  on  squirrel9  and  reducing  that  on  ducks,  removing  pro- 
tection from  all  fish-eating  birds,  encouraging  the  est^lishment  of  private  presen-es 
by  authorizing  the  posting  of  private  lands  and  having  them  registered  with  an^ 
controlled  for  1  to  5  years  by  the  State  board  of  fish  commissioners  for  such  purwoB 
(ch.  433);  and  requiring  that  artesian  wells  be  kept  capped  except  when  used  for 
irrigating  purposes,  thus  restricting  use  of  water  by  ducking  clubs. 

Colorado. — ^Three  acts:  Providing  for  a  deputy  game  and  fish  commissioner,  extend- 
ing close  seasons  for  elk,  antelope,  mountain  sheep,  and  crested  ouail,  permitting  the 
hunting  of  does  and  fawns,  giving  absolute  protection  to  wila  turkeys  and  wild 
pigeons  and  a  close  season  to  plover,  shortening  curlew  season,  and  reducinii;  number 
of  ducks  allowed  in  possession  at  one  time  from  100  to  50  (chaps.  185,  186,  187). 

Connecticnt. — Four  acts:  Extending  prohibition  of  sale  of  quail,  grouse,  and  wood- 
cock to  1911  (ch.  70);  reducing  the  bag  limit  on  rail  and  prohibiting  spring  shootiit^ 
of  snipe  and  shore  birds  (ch.  71);  and  of  waterfowl  (ch.  72);  providing  a  huntini 
license  system  with  fees  of  $1  for  residents,  |10  for  nonresidents,  and  $15  for  aXksA 
the  proceeds  to  be  used  for  the  preservation  and  propagation  of  jVune  (cli.  153) . 

Delaware. — One  act:  Prohibiting  shooting  of  ducks  on  Indian  Kiver  and  RehoboU^ 
Bay  from  boats  not  propelled  hy  oars. 

Distriot  of  Colambia. — No  l^islation. 

Florida. — Five  local  acts:  Affecting  seasons  and  hunting  licenses  in  Clay  Comity 
(ch.  5775),  seasons,  licenses,  bag  limits,  and  warden  service  in  Hernando  C4Miatt 
(ch.  5776),  and  licenses  and  warden  service  in  Sumter  County  ^ch.  5783);  and  limit- 
ing the  right  to  hunt  to  taxpayers  in  Taylor  (ch.  5783)  ana  Wakulla  (ch.  57iv4 
counties. 

Georgia. — No  legislation. 

Hawaii. — One  act:  Providing  for  protection  of  birds  beneficial  to  forests  (ch.  104* 

Idaho. — Three  acts:  Strengthening  the  warden  system,  providinf^  for  capinrioj 
game  for  propagation  or  scientific  purposes,  permitting  shipment  within  the  Sfi»^ 
and  export  oi  bag  limit  by  resident  licensees,  restricting  oold  storage  of  game,  ar.> 
shortening  seasons  of  practically  all  game  (pp.  112,  475);  and  providing  for  tbr 
extermination  of  predatory  animals  (p.  301). 

niinois. — One  act:  Strengthening  the  warden  service,  adding  annmber  of  imports' 
birds  to  the  game  list,  extending  the  close  seasons  for  grouse,  pheasanta*  and  v  • 
turkeys  for  several  years,  shortening  the  squirrel  season,  reducing  bag  liniit5w  %^ 
authorizing  the  trapping  of  game  for  propagation  or  restocking  purposes  ({k  S44« 

Indiana. — Three  acts:  Increasing  protection  of  squirrels  (ch.  94),  woodooclu  ivn^ 
and  ducks,  removing  protection  from  rabbits,  reducing  ba^  limits,  penuittinfi;  res^vin 
farmers  to  hunt  on  their  own  lands  without  license,  providing  for  restocking  cv-^'* 
from  the  proceeds  from  resident  licenses,  increasing  restrictions  on  oold  flCoragiF  i  • 
216),  and  exempting  deer  raised  in  private  parks  from  protection  (ch.  219). 

Indian  Territory. — No  legislation. 

Iowa. — One  act:  Giving  complete  protection  to  English  and  Chineoe  pheaeaxip  .' 
1915  (ch.  134). 

Kaniai. — Five  acts:  Giving  complete  protection  to  Hungarian  partridges  and  F?:: 
lish  and  Chinese  pheasants  for  six  years  (ch.  218);  increasing  protection  of  f«a-'" 
chickens  in  Butler  County  (ch.  220)  and  of  quail,  grouse,  and  pnurie  chickesis  ii:  S^r* 
Una  County  (ch.  221);  prohibiting  sale  of  refrigerated  undrawn  poultry  aa«l  $b- 
(ch.  187) ;  and  providing  for  extension  of  the  State  fish  and  game  batcheries  (ch.  ^ 

Kaine. — Four  general  acts:  Giving  complete  protection  to  squirrels  for  four  tc^* 
(ch.  85);  extending  the  duck  season  (ch.  158);  limiting  export  of  deer  by  rHQtk-  ^ 
to  one  a  season,  permitting  residents  to  export  6  pamdgee,  10  woodcock^  ani  ' 
ducks  under  a  $5  export  license  for  each  species,  allowing  6  deer  a  aeaaon  to  f» 
lumber  camp  (ch.  181);  and  providing  a  $15  alien  license  (ch.  118).     Five  ^p«^.^ 
acts:  Increasing  protection  ot  deer  in  the  town  of  Isle  au  Haot  (di.  O  i  aa. '  « 
counties  of  Cumberland  (ch.  414)  and  York  (ch.  430),  and  rTtrnrifnj  thr  WMi  i  a  * 
golden-eyes  in  Hancock  County  (ch.  281)  and  for  all  docks  in  finootai  O 
(ch.  373). 
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KsMaeliniettB. — Eleven  acts:  Protecting  gulls  (ch.  99),  loons  and  e^les  (ch.  118), 
and  hawks  and  owls  (ch.  250);  abolishing  the  special  seasons  in  Bristol  Connty 
(ch.  161);  shortenini^  the  squirrel  season  (ch.  166);  establishing  a  |10  nonresident 
hcense  with  exemptions  in  tavor  of  nonresident  owners  of  real  estate  and  members 
of  exintine  fishing  and  hunting  clubs  (ch.  198);  restricting  duck  hunting  in  Dukes 
County  fen.  264);  authorizing  the  protection  of  crops  from  deer  (ch.  307);  providing 
for  establishing  a  refuge  on  Marthas  Vineyard  for  the  heath  hen  (en.  504),  and  making 
minor  changes  (chape.  299,  300). 

Kiehigan.— Seven  acts:  Adding  forest  protection  to  the  duties  of  the  State  warden 
and  increasing  his  salary  to  $3,000  (No.  264);  increasing  the  warden  force  (No.  448); 
protecting  European  partridges  for  five  years  (No.  271);  altering  arran^ments  for 
transporting  deer  after  end  of  season  (No.  468 h  providing  a  $10  nonresident  small- 
game  license  (No.  529) ;  and  making  minor  changes  in  the  season  for  waterfowl 
(Nos.  301,  495). 

KiniLefota. — Three  acts:  Increasing  the  salary  of  the  executive  agent  to  $2,500, 
providing  for  rewards  for  convictions  for  illegal  hunting,  exempting  from  license 
requirement  residents  not  over  21  years  old,  making  resident  licenses  expire  Dec.  15, 
and  altering  a  few  other  details  of  the  old  law  (ch.  469);  authorizing  arrest  without 
warrant,  prohibiting  use  of  firearms  within  3  miles  of  cities  with  population  of  50,000 
(ch.  300):  and  giving  absolute  protection  to  wild  animals  and  birds  on  State  forest 
reserves,  lands,  and  parks  (ch.  45). 

KlMoari — Two  acts:  Abolishing  r^^lar  deputy  wardens,  prohibiting  export  of 
game  from  county  except  a  limit^  b^  by  a  sportsman,  permitting  sale  of  imported 
^me  during  open  season  and  of  domestic  game  in  county  of  capture,  penalizing 
the  sale  of  game  under  a  false  name,  permitting  hunting  without  license  in  county  of 
residence  and  providing  special  $1  licenses  for  hunting  in  adjoining  counties  and 
^2.. 50  county  licenses  for  rest  of  State,  restricting  the  nonresident  license  to  the  connty 
of  isjoie,  removing  protection  from  does  and  fawns,  changing  the  squirrel  and  turkey 
f*<  aFoiij*.  closing  the  season  for  prairie  chickens  for  three  years  (p.  277);  and  pro- 
viding tor  calling  a  gn^<i  j^^  in  each  county  at  least  once  a  year  to  investigate  game- 
la.  w  violations  (p.  3^). 

Vontana. — ^Three  acts:  Making  the  State  warden  ex  officio  fire  warden  and  a  mem- 
iM^r  of  the  board  of  fish  commissioners  and  increasing  his  salary  to  $2,400  (ch.  147); 
op<?ning  a  season  for  antelope  with  a  bag  limit  of  1  a  season  (ch.  166),  and  lengthen- 
ing the  deer  season  fifteen  days  (ch.  124). 

l^abraska. — One  act:  Prohibiting  sale  of  all  game,  shortening  seasons,  curtailing 
fygtfx  limits,  and  giving  absolute  protection  to  deer  and  antelope,  with  a  $100  fine  for 
tlic^ir  unlawful  killing. 
2revada.-*-No  legislation. 

Jgew  Hampshire. — Four  acts:  Giving  absolute  i)rotection  to  gray  squirrels  to  1913 

(cH-  76  ;  permitting  the  hunting  of  deer  only  with  shotguns,  opening  a  season  for 

^|ee?r  in  the  southern  half  of  the  State,   permitting  protection  of  crops  from  deer 

f  all'  130) ;  adding  woodduck,  Bartramian  sandpiper,  and  killdeer  to  the  list  of  pro- 

teot^cl  S&nie  birds  (ch.  52);  increasing  real  estate  holding  necessary  for  exemption 

frottx  nonresident  license  requirement,  shortening  quail,  ruffed  grouse,  woodcock,  and 

%ViIeK>n  snipe  season,  and  lengthening  those  for  other  upland  game,  shorebirds,  and 

^I2clcfl»  and  establishing  an  alien  license  (ch.  36). 

jffm'ytf  Jersey. — No  legislation. 

ff^'m  Vezioo. — One  act:  Changing  seasons  for  deer,  doves,  and  quail,  and  author- 
jxir^fi  the  county  commissioners  to  extend  the  open  season  for  quail  two  months  in 
fixi  v  precinct  on  petition  of  25  resident  householders  (ch.  105). 

^^^^  Tork. — Six  acts:  Making  the  deer  season  two  weeks  earlier  (ch.  668);  modi- 
fyin^    ^^®  transportation  season  conformably  (ch.  666);  increasing  the  number  of 
»^i  r»^  pnxtectors  from  65  to  75  (ch.  519) ;  and  making  minor  changes  relating  to  rewards 
oil  •    ^<6)  and  seasons  in  Dutchess  County  (ch.  92)  and  Lewis  County  (ch.  48). 

jfaT^^  Capoliaa. — Seventy-one  local  acts,  the  most  important  of  which  were  four  pro- 
I J  l>it  iXi^  *^®  hunting  of  deer  and  pheasants  (ruffed  ^use)  to  November  1,  1910,  in 
y  iTTOiioties,  with  an  exemption  authorizing  the  killing,  sale,  and  use  of  deer  raised 
f^  r>r€^^^^  (^^'  358);  establishing  close  seasons  for  deer  and  ducks  in  Beaufort 
^^i^ztty  (ch.  384),  for  deer  in  Heraord  County  (ch.  423),  and  for  upland  game  birds 
.  ^  *.£>|ti.nabu8  County  (ch.  505). 
~     Dakota. — No  larislation. 

u — Four  acts:  Opening  the  season  for  male  deer  one  month  earlier  (ch.  182) ; 


^.•^«^ir»K  qvftil  ftQ<i  Mongolian  pheasants  until  January  1,  1912,  in  Grant,  Harney, 
y^^^Msl^*^^  Gilliam,  and  Umatilla  counties  (ch.  85);  repealing  the  special  season  for 
^^1      »>3.rtj'idges,  and  pheasants  in  Douglas  County  (ch.  98),  and  giving  absolute 
l^J^j^c^*^  to  rtngneck  pheasants  in  Jackson  County  (ch.  23). 
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PeimiylTaiiia. — Seven  acts:  Establishing  game  refuges  on  State  forest  reservationa 
(No.  64) ;  extending  spring  shooting  of  waterfowl,  aTOlishing  the  bag  limit  on  water- 
fowl, and  authorizmg  connscation  of  decoys,  guns,  boats,  and  all  otner  contrivances 
used  in  violation  of  law  (No.  57);  lengthening  the  seasons  for  rabbits  (No.  62)  and 
ruffed  grouse  (No.  63);  giving  complete  protection  to  does  and  fawns  (No.  61)  and 
all  birds  and  game  within  the  limits  of  otate  preserves  (No.  64);  increasing  protec- 
tion of  nongame  birds  (No.  149),  and  prohibiting  use  of  automatic  guns  (No.  244). 

Bhode  Island. — Two  acts:  Establishing  a  $10  nonresident  license  with  exemptioDS 
in  favor  of  nonresident  real  estate  owners  and  members  of  existing  fishing  and 
hunting  clubs  (ch.  1456),  and  permitting  protection  of  crops  from  deer  under  permit 
of  the  s^retary  of  state  (ch.  1455). 

South  Carolina. — ^Two  acts:  Incorporating  the  Audubon  Society  of  South  Carolina 
with  powers  of  a  game  commission,  providing  for  wardens,  prohibiting  export  except 
a  limited  amount  under  nonresident  license,  requiring  the  marking  of  packages  of 
game,  providing  for  a  game-protection  fund,  substituting  a  $10  nonresident  State 
license  for  the  $25  county  license  and  the  special  license  for  hunting  on  navigable 
waters  (ch.  315),  and  lengthening  the  deer  season  in  Dorchester  County  (ch.  228). 

South  Dakota.--<)ne  act:  Giving  complete  protection  to  nongame  birds. 

Tennesiee.— One  act:  Extending  absolute  protection  of  deer  to  1911,  shortening 
the  quail  season,  establishing  a  ^  resident  license  for  hunting  on  another's  landS 
under  verbal  permit,  and  providing  graduated  dealers*  licenses  with  fees  ranging 
from  $5  to  $25,  based  on  population  of  towns  where  used  (ch.  185). 

Texas. — Two  acta:  Extending  the  game  law,  which  would  have  expired  in  1908 
(ch.  345),  enlarging  the  office  of  nsh  and  oyster  commissioner  to  cover  game, 
providing  a  chief  deputy  commissioner  and  deputy  wardens,  establishing  a  $15  non- 
resident license  and  allowing  licensee  to  take  one  day's  bag  out  of  the  State,  protect- 
ing absolutely  antelope,  mountain  sheep,  prairie  chickens,  and  Mongolian  and  £ng- 
lisn  pheasants  until  1912,  reducing  the  oag  limit  on  deer  and  wild  turkeys,  placing 
robins  and  chachaiacas  on  the  game  list,  and  changing  the  dove  and  turkey  seasons 
(ch.  379). 

Utah.-— One  act:  Modifying  appointment  of  wardens,  establishing  a  $1  resident 
license,  reducing  the  nonresident  and  alien  license  from  $25  to  $10,  permitting  resi- 
dents to  shoot  two  deer  each  in  October  (nonresidents  can  not  hunt  them  at  any 
time),  altering  the  seations  for  grouse,  prairie  chickens,  sage  hens,  and  doves,  and 
for  quail  in  the  Great  Salt  Lake  region,  protecting  quail  in  Garfield  County,  extend- 
ing absolute  protection  of  elk,  antelope,  sheep,  and  introduced  game  to  1911,  per- 
mitting limited  sale  of  shore  birds  and  waterfowl,  and  authorizing  scientific  collecting 
of  birds  and  eggs  (ch.  118). 

Vermont — Five  acts:  Strengthening  the  warden  service,  requiring  any  }>er8on  kill- 
ing a  deer  to  report  the  fact  and  exhibit  the  head  to  the  nearest  deputy  game  warden, 
permitting  killing  at  any  time  of  deer  in  private  game  preserves,  shortening  the  sea- 
sons for  upland  game  and  shorebirds,  providing;  a  close  season  for  gray  squirrels, 
and  making  exemption  from  the  nonresident  license  requirement  in  favor  of  r^al 
estate  owners  (No.  152) ;  giving  increased  financial  support  to  the  office  of  fish  and 
game  commissioner  (No.  153);  establishing  a  nonresident  $5  game  bird  license  (No. 
155);  providing  for  payment  for  damages  done  by  deer  (No.  156),  and  removing 
sale  restrictions  from  game  from  private  game  preserves  stocked  at  the  owner's 
expense  (No.  157). 

Washington. — One  act:  Opening  a  3-months'  season  for  Chinese  pheasants  east  of 
the  Cascades  corresponding  with  that  in  effect  west  of  the  Cascades,  permitting 
the  killing  of  deer  on  islands,  except  game  preserves,  during  October,  and  protecting 
bobwhitexjuail  and  Chinese  pheasants  in  Okanogan  County  to  1912  (ch.  222). 

West  Virginia.— One  act:  Giving  complete  protection  to  nongame  birds  (ch.  57). 

Wisconsin. — Eleven  acts:  Giving  absolute  protection  to  moose  throughout  the8tate 
and  to  deer  in  36  counties,  reducing  the  bag  limit  on  deer  for  nonresidents  to  1 
(ch.  259)  and  the  export  limit  to  1  (ch.  311);  prohibiting  hounding  and  forbidding 
possession  of  dogs  in  hunting  and  lumber  camps,  in  the  deer  country  (ch.  201);  in- 
creasing protection  of  quail,  grouse,  and  imported  pheasants  (ch.  627) ;  providing  bag 
and  export  limits  on  grouse,  shorebirds,  and  waterfowl,  increasixig  restriction  of  ship- 
ment in  or  from  the  State  (ch.  586);  prohibiting  the  use  of  a  rifle  in  hunting  water- 
fowl other  than  goose  or  brant,  authorizing  confiscation  of  boats  (ch.  415);  and 
making  minor  changes  (chaps.  287,  315,  544,  567,  611). 

Wyoming. — Four  acts:  Making  head  hunting  and  tusk  hunting  a  felony  and  author- 
izing the  pavment  of  $300  rewards  for  detec^tion  of  violations  of  the  act  (ch.  47); 
limiting  aoBolute  protection  of  quail  and  Mongolian  pheasants  to  end  in  1912  (ch.  35); 
shortening  the  seasons  for  grouse,  prairie  chickens,  and  sage  chickens,  establishing  a 
$1  bird  license  for  residents,  extending  the  $2  big  game  resident  license  to  cover 
birds,  and  reducing  the  bag  and  export  limits  on  big  game  from  2  to  1  (ch.  102);  and 


prescribing  details  of  isBuiDg  licenses  (ck.  36).    The  l^slature  also  memorialized 
the  ** Benevolent  and  Protective  Order  of  Elks"  to  discourage  the  use  of  elk  tusks. 
Alberta. — One  act:   Closing  seasons  for  elk,  sheep,  goat,  and  upland  game,  and 
shortening  the  season  for  bij?  game;  establishing  two  Provincial  game  preserves: 
giving  comprehensive  protection  to  nongame  birds;  providing  exi)ort  permits  at  $5 
lor  each  big  game  tropny  and  $1  for  12  game  birds:  |>ermitting  limited  export  for 
propagation  under  $5  permit;  requiring  that  heads  ox  big  game  be  stamped  b  v  minis- 
ter of  agriculture  before  being  sold,  at  fees  of  $5  for  elk,  caribou,  moose,  and  sKeep, 
and  $2  for  deer,  antelope,  and  goat;  placing  bag  limit  of  2  on  antelope;  providing 
licensee  for  guides  at  $5,  game  dealers  and  tra])per8  at  $10,  and  residents  at  $2.50; 
increiU'ing  guest  license  to  $2,  and  repealing  exemption  of  Indians  from  the  ^ame  laws. 
British  Golambia. — No  le^slation;  a  few  local  restrictions  made  by  orders  m  council. 
Manitoba.— One  act:  Givmg  absolute  protection  to  buffalo  and  to  the  females  of 
deer,  antelope,  elk,  moose,  and  caribou  (ch.  66). 

Hew  Braniwiek.---One  act:  Establishing  a  $10  bird  license,  providing  for  the  issue 
of  a  $10  deer  license  at  the  option  of  the  surveyor-general,  prohibiting  employment 
of  nonresident  guides,  reducing  from  5  to  2  the  numbsr  permitted  to  employ  one  guide, 
requiring  guides  to  report  the  number  of  game  animals  of  each  species  killed  by 
their  parties,  authorizing  the  n^tum  of  the  lii^ense  fee  for  ladies  who  have  accompanied 
hunting  parties  but  have  killed  no  game,  prohibiting  the  use  of  automatic  guns,  and 
permitting  the  killing  of  deer  in  protection  of  crops  (ch.  40) . 

Kevfoundland. — One  act:  Prohibiting  all  hunting  of  caribou  in  a  certain  region  on 
Grand  Lake»  increasing  the  fee  for  a  nonresident  guide  license  from  $25  to  $50,  and 
permitting  sale  at  any  time  of  ptarmigan  or  wnllow  grouse  killed  in  open  sea!K>n. 

Kova  Sootia. — One  act:  Shortening  seasons  for  moose,  shore  birds,  and  waterfowl, 
opening  a  d-months'  season  for  upland  game  birds,  including  capercailzie,  blackcock, 
and  chr.kar  partridge,  closing  the  season  for  four  years  for  ruffed  grouse  and  spruce 
partridge  on  Cape  Breton  Island,  prohibitine  sale  of  deer  and  caribou  to  1910,  per- 
mitting limited  export  for  propagation,  providing  a  $2  guide  license,  and  requiring 
mor>»6  hunters  to  report  each  moose  killed  to  the  Game  Society  (ch.  27). 

Ontario.— One  act:  Substituting  a  superintendent  of  game  and  fisheries  for  the  board 
of  game  commissioners  and  reorganizing  the  wanlen  service,  opening  a  3-montlis' 
eeafion  for  pheasants,  partridges,  and  prairie  chickens,  and  making  minor  changes  in 
other  seasons,  penalizing  the  sale  of  game  under  a  false  name,  further  increasing  the 
discretionary  powers  of  the  lieutenant-govemor-in-council,  prohibiting  the  use  of 
automatic  guns,  licensing  the  carrving  of  guns  b^  persons  engaged  in  constructing 
rail  ways  or  other  public  works,  and  further  restricting  cold  storagebf  game  (No.  1371 ). 
Prince  Edward  Island. — One  act:  Establishing  licenses  at  $2.50  for  nonresident  sons 
an<l  brothers  of  residents,  at  $2.25  for  guests  for  a  specifieil  number  of  da^s,  and  at  $5 
for  nonresident  real  estate  ownem;  permitting  licensee  to  export  12  birds,  pla<-ing 
wild  turkey  and  curlew  on  the  game  list,  and  extending  seasons  for  woodcock,  snipe, 
rim!  plover. 
Qnebec— No  legislation. 

Saakatoliewaa. — One  act:  Providing  for  a  chief  game  guardian  and  subordinates, 
ihortening  the  season  for  big  game,  and  abolishinj^  the  special  season  in  the  south- 
*Ast  part  of  the  Province,  prohibiting  spring  shooting  of  waterfowl  and  shore  binis, 
DcrRfl.«<irff  the  nonresident  licenses  from  $15  and  $25  to  $50  and  $100,  respectively, 
tKJucing  Mg  limits  on  big  and  upland  game,  and  permitting  export  of  game  for  pro- 
kofsation  on  application  from  governments  of  other  Provinces  or  States  (No.  2S)» 
UnorgaaiMd  Tsrritorisi. — Lavrs  not  received. 
Tnlcon. — Laws  not  received. 

BILLS  WHICH  FAILED  TO  PASS. 

^moDg  the  numerous  measures  which  failed  to  pass,  or  to  receive 
he  approval  of  the  governor,  were  some  which  contained  novel  f  ea- 
urcs  or  features  of  special  interest.  More  than  the  usual  number  of 
ttme  bills  were  vetoed*  In  California  a  bill  establishing  a  eame  com- 
)  i«4sion  and  another  providing  for  the  celebration  of  bird  day  in  the 
crhools  passed  the  Ic^sridlature,  but  failed  to  receive  the  approval  of 
fie  ^vemor.  In  New  York  a  dozen  or  more  game  bills  failed  to 
3<*cMV6  approval  of  the  governor,  among  them  being  a  bill  carrying 
n  appropriation  of  $20,W)0  for  the  establishment  of  a  herd  of  buffalo 
I    toe  Adirondack  Park,  which  was  vetoed,^  nnd  a  bill  protecting 

o8ee  Forest  and  Stream,  July  20,  1907,  p.  8& 
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gray  squirrels  throughout  the  year.  In  Oregon  a  bill  allowing  fruit 
growers  to  destroy  birds  supposed  to  be  injuring  their  crope  at  any 
season  was  likewise  vetoed. 

Practically  nothing  was  accomplished  in  the  way  of  Federal  legisr 
lation,  as  a  bill  to  amend  the  Alaska  game  law  by  providing  a  system 
of  nonresident  licenses  passed  the  House  but  failed  in  the  Senate  a  few 
minutes  before  adjournment,  and  none  of  the  bills  to  establish  game 
refuges  on  the  National  forests  made  substantial  progress. 

It  IS  obviously  impossible  to  mention  more  than  a  tew  of  the  numer- 
ous measures  consiaered  in  the  State  legislatures,  but  the  following 
were  some  of  the  more  important  ones  which  failed:  Bills  to  prohibit 
the  use  of  automatic  guns  in  hunting  game  were  introduced  in  Cod- 
necticut,  Georgia,  Illinois,  Indiana^  Iowa,  Maine,  Michigan,  Minne- 
sota, Missouri,  Nebraska,  New  Jersey,  New  York,  Oregon,  Pennsyl- 
vania, Rhode  Island,  Texas,  and  Washington,  but  failed  in  all  the 
States  except  Pennsylvania;  in  Arkansas  a  bill  removing  proUH?tioo 
from  ducks  and  other  waterfowl  was  introduced  but  failed  to  pas?; 
in  California,  a  bill  amending  the  law  for  the  protection  of  nonganic 
birds;  in  Delaware,  a  bill  to  establish  a  State  game  commission  for 
conducting  the  work  hitherto  performed  by  the  Delaware  Game  Ptv^ 
tective  Association  and  increasing  the  nonresident  license  from  $5  to 
$10;  in  Illinois,  a  bill  permitting  shooting  on  submerged  land^  (Fon»?t 
and  Stream);  in  Iowa,  a  bill  to  establish  resident  licenses,  which  pass^^e^i 
the  house  but  failed  in  the  senate;  in  Florida,  three  bills  to  establisli 
the  office  of  State  game  commissioner,  to  provide  a  warden  system,  a» 
to  revise  the  general  eame  laws;  in  Mame,  a  me^isure  excluding  fiiv- 
arms  from  the  woods  during  close  season;  in  Michigan,  bills  extendir: 
the  close  season  for  quail  and  licensing  private  preserves;  in  Afiom- 
sota,  a  universal  license  for  residents  bunting  in  their  own  conntk-, 
in  Montana,  three  bills,  {a)  abolishing  the  office  of  State  warden  ax- 
the  special  game  protection  fund,  (b)  abolishing  the  office  of  depun 
warden  and  giving  State  wardens  jurisdiction  over  peace  officen;^  ain: 
(c)  abolishing  the  office  of  State  warden  and  providing  for  an  eltx. 
ive  office  of  county  game  warden  and  stock  inspector;  in  New  Jersey 
measures  prohibiting  spring  shooting  of  waterfowl  and  summer  i>h^*" 
ing  of  woodcock,  establishing  a  resident  and  alien  license  system,  at . 
prohibiting  all  sale  of  game;  in  New  York,  a  bill  authorizing  the  sa> 
of  certain  imported  game  from  December  to  April,  inclusive,  and  a  It 

f)roviding  for  a  $1  resident  and  $20  nonresident  license;  in  North  C3»r  - 
ina,  a  bill  charging  nonresidents  $100  for  shooting  in  Currituck  Soufi . 
in  North  Dakota,  a  general  bill  amending  the  game  law,  stopping uprL^ 
shooting,   establishing  licenses,  and  protecting   nongame   bird>;    r 
Penns3Tvania,  a  bill  to  establish  a  resident  license;  in  South  Dakota. 
law  closing  the  quail  season  for  several  years,  which  passed  the  lev-- 
lature  but  failed  to  receive  the  sanction  required  by  its  refereo-i  i 
clause;  in  Washington,  a  bill  to  create  a  State  game  commi^on  o  •• 
posed  of  the  governor.  State  fire  warden,  and  tne  fish  ccMnmis^n  * 
and  a  bill  (H.  155)  to  prevent  hunting  accidents  by  imposing  a  perm  . 
of  $1,000,  or  imprisonment  not  exceeding  10  years,  for  killing  per*   ■" 
accidentally;  in  West  Virginia,  amendments  to  the  general  game  *i'^ 
in  Wisconsin  a  bill  to  permit  spring  shooting  of  waterfowl;  in  ^  • 
ming,  all  efforts  to  protect  the  antelope;  in  Alberta,  the  establishes 
of  a  reserve  for  goats;  and  in  British  Columbia,  all  game  legtsbu  *" 
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CLOSE  SEA80V8. 

All  the  general  close  seasons  for  game  prescribed  by  the  various 
States  and  by  the  Provinces  of  Canada  are  here  brought  together  in 
one  table.  For  the  sake  of  simplicity  a  uniform  method  is  used  in 
both  the  arrangement  of  species  and  statement  of  seasons.  In  each 
case  deer  and  other  big  game  are  first  considered;  then  squirrels  and 
rabbits;  then  upland  game  birds,  such  as  quail,  grouse,  pheasants, 
turkeys,  and  doves;  then  shore  birds,  and  finally  waterfowl,  such  as 
ducks,  geese,  and  swans.  In  the  statement  of  seasons  only  close  sea- 
sons have  been  given,  and  in  stating  these  the  plan  of  the  Vermont 
law,  to  include  the  first  date  but  not  the  last,  has. been  followed  con- 
sistently." The  Vermont  scheme  has  the  advantage  of  showing  readily 
both  the  open  and  close  seasons,  since  either  may  be  obtained  by 
reversing  tne  dates  of  the  other. 

In  some  States  certain  days  of  the  week  constitute  additional  close 
seasons  throughout  the  term  in  which  killing  is  permitted.     Hunting 
on  Sundaj^  is  prohibited  in  all  exceot  four  of  tne  States  east  of  the 
Mississippi,  and  in  Iowa,  Kansas,   Missouri,   Minnesota,  Nebraska, 
North  Dakota,  and  Oklahoma,  as  well  as  in  most  of  the  Canadian 
Pro\inces.     Mondays  constitute  a  close  season  for  waterfowl  in  Ohio 
and  other  week  days  for  wild  fowl  in  several  favorite  ducking  grounds 
in  Delaware,  Maryland,  Virginia,  and  North  Carolina.     Hunting  is 
prohibited  on  election  day  m   Baltimore,   Frederick,  and  Harford 
counties,  Marj'land.     The  county  laws  of  Maryland  and  North  Caro- 
lina, which  are  too  numerous  to  be  included  satisfactorily,  are  given 
in  detail  on  pages  49-52,  but  are  not  incorporated  in  the  following 
table,  which  otherwise  may  be  re^rded  as  a  practically  complete 
rtlsum^  of  the  regulations  now  in  force.     The  difficulty  of  securing 
absolute  accuracy  in  a  table  of  this  kind  is  very  great,  and  the  absence 
in  the  laws  of  many  States  of  express  legislation  as  to  the  inclusion 
'>r  exclusion  of  the  date  upon  wnich  seasons  open  and  close  makes 
>xsotness  almost  an  impossimlity. 

0X«08S  BEASOK8  FOR  GAME  IN  THS  TTNTTSD  STATES  AND 

CANADA,  1907. 

{The  c]o«e  Maaons  Include  the  first  date,  but  not  the  last.  To  find  the  open  seaaons  reverse  the  dates, 
eatK>n»  which  apply  only  to  special  connties  are  placed  to  the  left  of  the  column  containing  the 
ii)0<c  iiea«>nii  for  the  State  in  general.] 

ilm,i>muim  (1907):  Close  seoBons. 

Male  deer  (does  protected  all  the  year) Jan  1-Not.  1. 

Squirrel  (black,  gray,  or  fox) Feb.l-Sept.  1. 

Quail  or  partridge,  dove,  rail,  coot,  mud  hen,  woodcock,  sandpiper,  curlew, 
otber  shore  birds,  duck,  goose,  brant,  swan Mar.  1-Noy.  1. 

WJld  turkey  gobblers  (hens  protected  all  the  year) Mar.  1-Dec.  1. 

Raffed  grouae  (pheasant),  Imported  pheasant  or  other  introduced  game  birds.  Until  Dec.  1, 1912. 

finJpe,  plOTer May  1-Noy.  1. 

|««k»»(l9Q2-19(H): 

0cer Feb.  1-Ang.  1. 

Moo«e,  mountain  sheep Jan.  1-Sept.  1. 


• 


I  f*^^  <ltaciualon  of  this  question  In  Circular  No.  4S  of  the  Biological  Survey.  U.  S.  Department  of 
:riculture,  190<,  entitled  "  Definitions  of  the  open  and  close  seasons  for  game." 
'  Oamo  sknimalsor  birds  may  be  killed  at  any  time  for  food  or  clothing  by  native  Indians  or  Eskimo, 
Uy  iAiii«FB,  explorers,  or  travelers  in  need  of  food,  but  game  so  killed  can  not  be  shipped  or  sold. 
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Close  Secuons  for  Game— Continued. 

Alaska  (1902-1904)— €ontiiiued.  CloKMOKm*. 

Caribou  (except  on  Kenai  Peninsula,  until  Sept.  1, 1906,  and  In  th«  reft  of  fba 

Peninsula  district  •  Not.  1-^pt.  1) Jan.  l-8epLl. 

Mountain  goat Jan.  1-Aug.l. 

Bear  (large  brown) Jan.  1-Apr.  1 

Grouse,  shore  birds DeOL  J6-8fi»tl. 

Ptarmigan,  waterfowl 9thw  l-6eptl. 

ATiaon»(1906): 

Male  deer Dec  l^SepLli. 

Female  deer,  spotted  fawn,  elk,  mountain  sheep,  mountain  goat All  the  y^tr. 

Antelope,  6  years Until  Mar.  1  Wi 

Quail,  bobwhite,  partridge,  grouse,  pheasant,  snipe,  rail Xar.  l>Oet  12l 

Introduced  pheasant  (Chineae,  Japanese  green,  golden,  ringneck)  6  yean ...«  Until  Mar.  h  UU 
Wild  turkey , Dec.  l-«ept.l&. 

Arkansas  (1901-1905): 

Deer Pftb.  l-8ept.  1. 

Quail  or  partridge Mar.  l-Hov.l. 

Pinnated  grouse,  prairie  chicken ^Dec.  1-OeLSL 

Pheasants  (Chineae,  English),  10  years XJntUMar.Kb!' 

Wild  turkey Mayl-Septl. 

Dove All  the  rear. 

CaUfonda  b  (1901-1907) : 

Maledeer Oct.  l-^nilyl». 

Tree  squirrel Jan.  l-Bapt  1. 

Female  deer,  fawn,  elk,  antelope,  mountain  sheep All  the  year. 

Valley  quail,  partridge,  plorer,  curlew,  ibfe,  rail,  shore  l>frds ^b.  IV-i)ct.  r*' 

Mountain  quail Feb.  LVScpt  i 

Grouse,  sage  hen ToScpU  I.  i«v 

Pheasants,  bobwhite, imported  quail  or  partridge,  swan All  the  year. 

Dove Ocl.  IfV-JaJrl* 

Wilson  snipe Apr.  ]-€k«L  *:" 

Duck ,.  Feb.  IVOrt.  I. 

Colorado  (1899-1907): 

Deer Oct.  21-Oi't.  t. 

EIk,4yeari ,  Until  Nor.  L  i*". 

Antel<q>e  with  horns,  mountain  aheep  with  horns,  4  years UntU  Oct.  13  • 

Antdope  and  mountain  sheep  without  horns All  the  year 

Quail  (bobwhite,  crested),  IS  years UntQ  Ifloo. 

Wild  turkey,  pheasant,  partridge,  ptarmigan,  wild  pigeon,  crane All  tbe  ytsr. 

Grouse,  prairie  chicken Oct.  !I-Aiig.  * 

Sage  chicken Oct  2~Aaff.  i 

Dove gk.pt.  e^Atif.  i 

Plover,  curiew OcL  Sl-A^.  I 

Snipe,  shore  birds,  duck,  goose,  brant,  swan,  waterfowl  (see  exception) Apr.  l<!-^9*-f>t  ' 

Exception:  Altitudes  above  7,000  feet May2-8ept.  15 

CkmneetUsui  (1901-1907): 

Deer.  10  years Cutil  Jane  .. 

Gray  squirrel,  hare,  rabbit I>ec.l-4Jc^  :. 

Quail,  ruffed  grouse,  woodcock,  pheasant  (Chinese,  Mongolian) Dec.  l-4><'^  i 

Dove All  the' 

Plover,  Wilson  or  English  snipe,  bay  snipe,  sandpipers,  shore  birds,  gallinule. 

mud  hen,  duck,  goose,  brant,  swan Jan. 

Rail Jan.  1  fW»yt  ti 

Delaware  (189S-1905): 

Squirrel  (other  than  red,  and  only  in  Kent  and  Kewcastle  coOBttea),  nbUt...  Jan.  t-SSor    . 

Quail,  partridge,  pheasant Jan.  1-^iov  )A 

Dove All 

Reedbird,  ortolan  or  rail PeU  3-^ 

Duck  (except  wood  duck),  goose,  brant,  swan Apr  1«-Ocl 


a  The  Territory  la  divided  into  three  game  districts:  (1)  Sitka  district— Southcaeten  .\] 
the  lilst  meridian ;  (2)  Peninsula  districtr— Aleutian  lalsjids,  Alaaka  and  Kcoal  pe&JjMU«»  %*    • 
cent  islands,  and  that  part  of  Alaska  west  of  the  141st  meridian  draining  into  the  Pacific  «>«^ 
Yukon  district— Remainder  of  Territory,  including  the  area  drained  by  the  Kuskokirixa.  r%  * 
Tukon,  and  Kowak  rivers,  and  the  area  which  drains  into  the  Arctic  Ocean. 
b  Seasons  fixed  by  ordinances  of  boards  of  county  supervisors  are  omitted  (see  explanattea  •% 
oWild  fowl  on  Aasawaman  Bay  and  tributaries,  Sussex  County,  May  1-Kov.  1,  and  ok  3c  •"- 
Thursdays,  Saturdays,  and  Sundays  in  the  open  season. 
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Close  SeaMfMfoT  Game — Continued. 

District  of  ColambiAfl  (1899-1901):  doae  aeaaons. 

Deer  meat  (Raleorpossomion} .* Jed.  1-Sept.  1. 

Squirrel,  rabbit  (except  Euglish  rabbit,  Belgian  hare) Feb.  1-Nov.  1. 

Quail  or  partridge Mar.  16-Nov.  1. 

Ruffed  grotuie  or  pheaaant  (except  English,  ringneck,  or  other  imported 
phcaaants  raised  in  inclosures,  sale  or  poaseaHion  unrestricted),  wild  turkey.  Dec.  a&-Nov.  1. 

Prairie  chicken  or  pinnated  groujte Mar.  15-Sept.  1. 

Dove All  the  year, 

Woodctxjk Jan.  1-July  1. 

Snipe,  plover,  duck,  goose,  brant Apr.  1-Sept.  1. 

Reedbird,  marsh  blackbird,  rail  or  ortolan,  other  game  birds  not  previously 

mentioned Feb.  1-Sept.  1. 

Florida  6  (1908): 

Deer Feb.  1-Nov.  1. 

Quail  or  partridge,  wild  turkey Mar.  1-Nov.  1. 

Duck Apr.  1-Oct.  1. 

Oeorirla  (1903-1906): 

Doer Jan.  l-€ept.  1. 

Quail,  partridge,  pheasant,  wild  turkey Mar.  15-Nov.  1. 

Dove,  snipe,  maxsh  hen Mar.  1&-Sept.  I. 

Woodcock,  wood  duck  or  summer  duck Feb.  1-Sept.  1. 

HawaU  (1906): 

Quail,  pheasant Mar.  1-Sept.  16. 

Wild  dove,  wild  pigeon Feb.  1-July  1. 

Imported  birds All  the  year. 

Bnipe,  plover,  tumstone,  curlew,  stilt,  mnd  hen,  migratory  duck May  1-Sept.  16. 

Native  wild  duck,  Hawaiian  goose Feb.  1-Sept.  16. 

lOaho  (1907): 

Deer,  elk,  mountain  sheep,  mountain  goat Jan.  1-Sept.  16. 

Moose,  caribou,  antelope,  buffalo All  the  year. 

Quail • Dec.  1-Xov.  1. 

Grouse Dec.  1-Aug.  15. 

Partridge,  pheasant,  turtle  dove,  pmirie  chicken Dec.  1-Sept.  1. 

aage  hen Dec.  1-Aug.  1. 

Mongolian  pheasant,  Canada  grouse  or  fool  hen,  swan,  4  years Until  Mar.  14, 1911. 

23nipe,  plover,  duck,  goose Jan.  1-Sept.  16. 

IJIlnoi.H  (1903-1907): 

l>ovr.o  10  years Until  May  28,1917. 

Bquirrel  (gray,  red,  fox,  or  black) Nov.  16-July  1. 

Quail Dec.  20-Nov.  11. 

Buffed  grouse,  prairie  chicken,  Mexican  blue  quail,  California  mountain 
quail,  California  valley   quail,  Hungarian   partridge,  capercailzie,    black 

grouse,  4  yean Until  July  1, 1911. 

Wild  turkey,  pheasants  (copper  or  Soemmering,  English,  golden,  green  Japa- 
nese, Mongolian,  ringneck,  silver,  tragopan.  Reeves,  Elliot,  Hungarian, 
Bwlnhoe,  Amherst,  melanotte,  impeyan,  aigus),  partridge   (black  Indian, 

caceabis,  chukar),  sand  grouse,  6  years Until  July  1,  1913. 

Mourning  dove,  woodcock Dec.  1-Aug.  1. 

jACkanipe  or  Wilson  snipe,  sand  or  other  snipe,  golden,  upland,  or  other 

plover. : May  2-8ept.  1. 

r>uck,  foote,  brant,  or  other  waterfowl Apr.  16-Sept.  1. 

atfljastA  (1905-1907): 

T>e*:Td All  the  year. 

Scftxirrel Nov.  1-July  1. 

WciOdcock Jan.  1-July  1. 

Qt4^i«  ruffed  grouse,  prairie  chicken,  or  pinnated  grouse Jan.  1-Nov.  10. 

9  BTiSis^^S  prohibited  in  the  District,  by  act  of  June  80, 1906,  except  on  the  marHhes  of  the  Eastern 
.^iir>H  above  the  Anaoostia  Bridge,  and  on  the  Virginia  shore  of  the  Potomac,  provided  no  birds 
,*  ^tiot  within  200  yards  of  any  bridge  or  dwelling. 
^  f  (  jjs  unlawful  to  kill  game  or  game  birds  within  1  mile  of  West  Palm  Beach ;  similar  regulations 

>  in  force  at  St.  Augustine.    Special  seasons:  Clay  County,  quail,  wild  turkey,  Mar.  1-Nov.  land 
t>at  2  days  each  week  rest  of  year;  Hernando  County,  deer,  quail,  Feb.  1-Dec.  1,  wild  turkey, 

^■g'    \'  M*r.  1.  dove,  duck,  Msr.  l-Der.  I. 

>  C»c>«*r  raised  in  inclo^ure  for  market  may  be  killed  at  any  time. 
r  D&cT  niMd  in  private  preserves  may  be  killed  at  any  time. 
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Close  Seasons  for  Game — Gontanned. 

Indiana  (1905-1907)— Continued. 

Pheamnts,  wild  turkey,  dove .' AH  the 

Duck,  goose,  brant,  or  other  waterfowl Apr.  l-<8epc.L 

All  game  except  waterfowl Oct.  l-Kor.  lu 

Iowa  (1897-1907): 

Deer,  elk All  the  year. 

Squirrel  (gray,  timber,  or  fox) Jen.  1-eepft.l. 

Quafi,  ruffed  grouse  or  pheasant,  wild  turkey Dec.  IS-Kov.L 

Pinnated  grouse  or  prairie  chicken Dec.  I-8cpt.l. 

Pheasants  (English,  Mongolian,  Chinese,  rlngneck) Until  Oct.  1.19U 

Turtledove All  tbejnear. 

Woodcock Jan.  1-jQly  10 

Sandpiper,  plover,  rail,  marsh  or  beach  birds,  duck,  goose,  brant Apr.  l5-8epL  i 

Kansas  (1903-1907): 

Antelope,  5  years Until  Mar.  U.  I'f 

Red  squirrel ^ All  the  year. 

Quail  (see exceptions) Dec  I5-Nov.ll 

Eaxeptioru:    Bourbon,  Crawford,  Decatur,  Finney,  Grant,  Gray,  Greeley, 
Hamilton,  Haskell,  Hodgeman,  Morton,  Rooks,  Soott,  Sherman,  Smith 

Stafford,  Stanton,  Stevens,  and  Wichita  counties Until  Mar.  U,  1906. 

Grouse,  prairie  chicken  (see  exceptions) Od.  lfr-(«pt.l& 

Exceptiona:  Prairie  chicken  in  some  counties  as  quail.. Until  Mar.  11, 19U8 

Prairie  chicken  In  Butler  county,  3  years To  Mar.  9, 1910 

Pheasants  (English,  Mongolian,  or  Chinese),  Hungarian  partridge,  6  yean...  Until  Feb.  S7.  IF* 

Dove Sept.  15-At9.  L 

Plover Sept.  15NjnIyIa^ 

Duck,  gooee,  brant Apr.  lfr-8ept.l. 

Kentucky  (1894-1906): 

Deer Mar.  l-8rpt  i 

Rabbit  (except  with  dogs  or  in  snares) Sept.  Ift-Noir.  lA 

Squirrel  (black,  griy,  or  fox) Feb.  1>Not.1&.' 

Quail,  partridge,  pheasant Jan.  1*Kot.  1^ 

Pheasants  (English,  rlngneck,  Mongolian,  or  Chinese) All  theyvmr. 

Wild  turkey Feb.  1  .Sept.  L 

Dove Ftob.  l^Av^;.  t 

Woodcock Feb.  l-Jnae  3D 

Wood  duck,  teal,  or  other  duck,  goose Apr.  l~AQf.  1%. 

I^nlHiana  (1904-1906): 

Deer  (female  and  young  protected  all  the  year) Local  m^k*^* 

Quail,  woodcock Mar.  I-Not.  I 

Prairie  chicken,  wood  duck,  Syears Until  Jnly.  1>^ 

Male  wild  turkey  (female  protected  all  the  year) Apr.  l^Dec  L 

Snipe,  papabotte May  ]&-Aqr 

Dove,  grosbec,  surf  bird,  chorook,  sandpiper,  ploTer,  tatler,  curlew,  rail  (mnd 

hen),  gallinule,  coot  (poule  d'eau) Mar. 

Duck  (except  wood  duck),  gooee,  brant,  swan Apr. 

Maine  (190d-1907): 

Deer  (see  exceptions) Dec.  t6-Ort.  t 

Exceptions:  Androscoggin  County Nov.  1-Oct.  1 

Counties  of  Cumberland  (females  to  1909),  Kennebec,  Knox,  Uncdln, 
Sagadahoc  (except  towns  of  Bath,  West  Bath,  and  Phippsborg,  all 

the  year),  York  ( females  all  the  year),  and  Waldo Dec.  1-Nov.  1 

Hancock  County— In  towns  of  Eden,  Mount  Desert,  Southwest  Barbor, 
and  Tremont,  Dec.  15-Nov.  15;  Isle  au  Haut  (on  iriands)  until  Feb.  IW, 
1918.  and  Swan  Island  until  Dec.  15. 190B:  otherwise  as  in  State  law. 

Bull  moose Dee.  1-<Ir.  :t 

Cow  and  calf  moose All  the 

Caribou,  6  years Until 

Squirrel  (gray  and  black) Until 

Rabbit  (except  Hancock  County) Apr.  1' 

Quail,  dove AU  tibe  ««^ 

Ruffed  grouse  or  partridge,  woodcock Dee.  i^^;*' 

Pheasant,  black  game,  capercailzie  or  cock  of  the  woods.  10  years Cntll  Ap^  .« 

a  Except  June  15-Sept.  15. 

6  Close  seasons  for  deer  in  Louisiana,  not  less  than  7  months  in  length,  to  be  flsed  by  paA^»  ^ 
of  the  several  parishes,  but  north  of  latitude  31  the  period  from  May  1  to  Ans.  iS  •«»%.«  ,  . 
included. 
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Close  Seasons  for  Game — Continued. 

Mmine  (190B-19Q7)— Gonttnued.  Clo9e  seasons. 

Snipe,  sandpiper,  plover May  1-Aug.  I. 

Wood  duck,  dusky  or  black  duck,  teal,  gadwall  or  gray  duck,  mallard,  widgeon 
or  baldpate,  shoveler,  pintail  or  sprlgtail,  redhead,  scaup  or  greater  bluebill, 
leaser  scaup  or  lesser  bluebill,  golden-eye  or  whistler,  buflaehead,  ruddy  duck 

or  broadbill  { see  exceptions) Jan.  l-8ept.  1. 

BxeepUons:  Qolden-eye  (Hancock  Co.);  duc]cs( Lincoln  Co.).  Feb.  1-Sept.  1 
All  ducks  on  the  Kennebec  River  below  Gardiner  and  in  Merry- 
meeting  Bay Dec.  1-Sept.  1 

MaryUuid  (1898-1906)  (see  county  latot,  pp.  ^9-60): 

Squirrel Deo.  l-8ept.  J. 

Pheasants  (Bnglish,  Mongolian) Dec.  26-Nov.  1. 

Dove Dec.  25-Aug.  16. 

Snipe,  plover May  1-Aug.  16. 

Reedbird,  sora  (water  rail  or  ortolan) Nov.  l-8ept.  1. 

Duck,  goose,  brant,  swan,  and  other  wild  fowl Apr.  l&-Nov.  1. 

MmssAGhasetts  (1902-1907): 

Deer,  6  years Until  Nov.  1, 1908. 

Gray  squirrel Dec.  1-Oct.  1. 

Hare  or  rabbit Mar.  1-Oct.  1. 

Quail  (see  exception) Dec.  1-Nov.  1. 

Exception:  Nantucket  Island,  8  years Until  Mar.  1, 1908 

Ruffed  grouse  or  partridge,  woodcock. Dec.  1-Oct.  1. 

Prairie  chicken,  dove,  wild  or  passenger  pigeon All  the  year. 

Pheasants  (English,  golden,  Mongolian),  maleM Dec.  1-Nov.  1. 

Heath  hen,  wood  or  summer  duck,  6  years Until  1911. 

Bsrtramian  sandpiper  (upland  plover) UntilJulyl5, 1910i 

Snipe,  sandpiper,  plover  (except  upland  plover),  rail,  or  any  "shore,"  "marsh," 

or  "beach"  birds Mar.  1-July  16. 

Bl»ck  duck,  teal Mar.  1-Sept.  1. 

*  Other  ducks May2Q-Sept.  1. 

a  (190&-1907): 

Deex  (see  exceptions) Dec.  l-Nov.  10. 

JBxe^pa&ns:  Deer  in  red  coat  and  fawn  in  spotted  coat All  the  year. 

Allegan,  Clare,  Gladwin,  Grand  Traverse,  Huron,  Isabella,  Lake, 
Lapeer,  Macomb,  Manistee,  Mason,  Mecosta,  Missaukee,  Newaygo, 
Oceana,  Osceola,  Ottawa,  St.  Clair,  Sanilac,  Tuscola,  and  Wexford 

counties UntllJan.  1, 1908 

Deer  on  Bois  Blanc  Island Until  1918 

Kalkaska  County Until  1910 

Arenac,  Bay,  Beiuie,  Cheboygan,  Emmet,  and  Leelanau  counties 

Until  1912. 

Klk  (see  exception),  moose,  caribou,  8  years Until  June  16, 1913. 

Exception:  Elk  on  Bois  Blanc  Island Until  1918 

Bqoirrel  (black,  fox,  oi  gray) Dec.  1-Oct.  16. 

Qoail  (bobwhite),  ruffed  grouse  (partridge),  spruce  hen  (see  exception) Dec.  1-Oct.  16. 

&DcepUon:  Upper  Peninsula  (ruffed  grouse,  spruce  hen) Dec.  1-Oct.  1 

Pinnated  grouse  (prairie  chicken),  wild  turkey,  capercailzie,  black  game, 

hasel  grouse,  pheasants  (English,  Mongolian) ,  wild  pigeon Until  1910. 

European  partridge U  n til  1912 . 

X>oTe All  the  year. 

Snipe,  plover,  Woodcock,  duck,  goose,  brant,  or  other  waterfowl  (except  that 
snipe,  bluebill,  canvasback,  widgeon,  redhead,  pintail,  whistler,  spoonbill, 
bntterball,  and  sawbill  duck,  goose,  and  brant  may  be  hunted  Mar.  2- Apr.  25, 

&Dd  goose  and  brant  in  Chippewa  County  at  any  time) Jan.  2-Sept.  1. 

a  (1906-1907): 

X>«er,  male  moose Dec.  1-Nov.  10. 

J33k,  female  moose,  caribou,  fawn All  the  year. 

Qtaall,  partridge,  ruffed  grouse  (pheasant) Dec.  1-Oct.  1. 

SbAjp-taOed  or  white-breasted  grouse,  pinnated  grouse  or  prairie  chicken, 

tortle  dove,  woodcock,  snipe,  upland  plover,  golden  plover Nov.  l-8ept.  1. 

flMMi Bants  (Chinese,  English,  Mongolian,  golden,  Reeves,  Japanese,  tragopan. 

'Temminck) Until  Jan.  1, 1910. 

X^uck,  goose,  brant,  or  any  aquatic  fowl Dec.  l-8cpt.  1. 

»  Of&  Orand  Island,  Alger  County,  native  deer,  mule  deer,  black  tail  deer,  elk,  moose,  caribou, 
>2«ASSBt»ian),  antelope,  buffalo,  native  partridge,  Manitoba  grouse,  dalripan  (European  ptarmigan), 
,^  pC«Aiilgui  are  protected  to  June  7, 1910. 
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Close  Seasons  for  Game — Continued. 

MlB»lMlppl(1906)!  dote 

Deer  (spotted  fawn  all  the  year),  bear Kar.  1-Kot.  1& 

Quail  or  partridge • Mar.  I^Not.  L 

Wild  turkey  (females  all  the  year) May  l-JaiuL 

Dove '. Mar.  1-Avv.  1. 

Ployer,  tatler,  chorook,  gxoebec,  coot,  rail  (mud  hen),  duck,  swan,  goooe, 

brant Mar.  l-SepLL 

MlsBoari  (1907): 

Deer Jan.  1->1Iot.  1. 

Squirrels  (gray,  black,  fox) Jan.  l^nnel. 

Quail  (bobwhite,  partridge) Jan.  l-Nor.l. 

Ruffed  grouse  (pheasant),  pinnated  grouse  (prairie  chicken),  Mongolian,  Chi- 
nese, and  English  pheasants,  and  other  imported  game  birds Until  Dec.  1. 

Wild  turkey Feb.  1-Dec  I. 

Dove,  woodcock,  plover Jan.  l-Aug.  1. 

Bnlpe,  duck,  goose May  l-6cf»Ll& 

Montana  (1905-1907): 

Deer Dec.l5-S^t.L 

Elk,  antelope,  mountain  goat,  mountain  sheep Dec  1-Scpt.  1. 

Moose,  caribou,  bison  or  buffalo All  the  y«az. 

Quail,  Chinese  pheasant All  theytear. 

Grouse,  prairie  chicken,  fool  hen,  pheasant,  partridge,  asge  hen,  tDrtledore, 

duck,  goose,  brant,  swan Decl-SepC  L 

Nebraska  (1901-1907): 

Deer,  antelope,  elk,  squirrel  (gray,  red,  fox,  timber) AU  th«y«ar. 

Quail Dee.  l-Nov.  lA 

Partridge,  pheasant,  ptarmigan,  English  partridge,  Belgian  partridge,  BnglJsh 
pheasant,  Chinese  pheasant,  English  black  cock,  other  imported  game  birdai 

wild  turkey,  curlew All  tlMyear. 

Prairie  chicken,  sage  chicken,  grouse,  dove,  wild  pigeon,  plover D«a  I-6epL  ttk 

Snipe,  yellowlegs,  crane,  duck,  goose,  brant,  or  any  game  waterfowl Apr.  ll-8ejpt  Ik 

Nevada  a  (1901-1903): 

Deer,  antelope  (males) Nor.  l^-Sepc  1& 

Female  deer  and  antelope,  spotted  fawn;  all  elk,  caribou,  mountain  sheep, 

mountain  goat AU  th«>  ymr. 

Quail,  grouse,  prairie  chicken,  woodcock,  snipe,  plover,  curie w,  aandhiU 

crane,  duck Mar.  l-<$ept.]&. 

Sage  hen Feb.  16-Joly  IV 

Dove Nov.  9- Jix!t  tik 

Bwan All  die  year. 

New  Hampshire  (1901-1907): 

Deer  in  Carroll  and  Coos  oonntieB Deo.  M>et.  1 

Deer  in  Qrafton  County Dee.  15-Not.  1 

Deer  in  rest  of  State Dec.  15-Dec.  1 

Elk,  moose,  caribou AU  th«  jvar. 

Gray  squirrel CntJl  CK^i.^ 

Hare,  rabbit Mar.  1-CV^  ! 

Quail,  partridge,  ruffed  grouse,  woodcock,  Wilson  snipe Dec,  I-OcS. : 

Dove All  the  y\»i 

Killdeer,  upland  plover  or  Bartramian sandpiper,  wood  duck :.  Until  Mar. '  rc 

Sandpiper,  yellowlegs,  plover,  rail,  duck  (except  sheldrake)  (*'  beach  birds," 

teal,  coot,  may  be  shot  in  Rockingham  County  July  15-Febu  1)  •• JPMw  KOrt. . 

New  Jersey  (190^-1906): 

Doer,^8  years Until  lleir.i^'V 

Squirrels  (gray,  black,  fox),  hare  (rabbit) JaiLl-IEM  S 

Qoail  (partridge),  ruffed  grouse  (partridge  or  pheasant),  inmtfle  ohteken, 

pheasant  (English  or  ringneck  pheasant), o  wild  turkey Jan.1  Wow  V 

Dove Allttey«»f 

Woodcock Jan.  l<<Vil' 

aCounty  commissioners  may  change  dates  of  close  seasons  (without  altering  lengA'  V"  ^ 
antelope,  or  sage  hens,  or  lengthen  close  seasons,  for  any  other  game  in  their  respectlTv<^'C9Vk 

ft  Not  applicable  to  deer  in  game  preserves  or  to  possession  of  imported  deer  properly  U^s^ 

<?  English  or  ringneck  pheasants  in  established  game  preserves  may  be  shot  cict.  1-J«il  i  ^  *<* 
owners  of  such  preserves  or  such  persons  as  they  may  dedgaate. 

(( Except  July. 
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CloBe  SeasonB  for  Game — Oontiniied. 

Kew  Jersej  (1908-1906)— Continued.  CXo^e  aauona. 

Eogllah  or  Wilson  snipe  (bog  or  Jack  snipe) Jan.  1-Sept.  l.a 

8arfor  twy  snipe,  sandpiper,  yellowlegs,  plover  (except  upland  plover),  cur- 
lew, all  shore  birds Jan.  1-May  1. 

Upland  plover -. Oct.  1-Aug.  1. 

Rcedbird,  rail,  marsh  ben Jan.  1-Sept.  1. 

Duck,  goose,  brant,  swan,  or  other  wildfowl Mayl-tiept.  1. 

Vew  Mexico  (1905-1907): 

Deer  (with  horns) Dec.  1-Oct.  16. 

Deer  (without  horns),  elk,  mountain  sheep All  the  year. 

Antelope,  6  yean Until  Mar.  13, 1910L 

Quail  (native  or  crested) Feb.  1-Oct.  l.ft 

Mountain  grouse,  prairie  chicken,  wild  turkey Jan.  1-Oct.  1. 

Bobwhite  quail,  pheasants,  wild  pigeon,  5  years Until  Mar.13,1910. 

Ptarmigan All  the  year. 

Turtledove Mayi-July IS. 

Kew  Tork  (1900-1907)  {tee  tpecUU  ttno$  /or  Long  Itkmd  on  next  page) : 

Deer  ( see  exception ) Nov.  1-fiept.  1ft. 

Exception:  Orange  and  Sullivan  counties Nov.  l&-Nov.  1 

Fawus,  elk,  moose,  caxibon,  antelope All  the  year. 

Black  bear  (except  In  Essex  and  Lewis  counties,  unprotected) . . : July  l-Oct  1. 

Squirrel,  black  or  gray  (see  exceptions) Dec.l-8eptl6b 

BiDceptiona:  Chautauqua  County Dec.l-Oct.l6 

Dutchess,  RensBelaer,  and  Sullivan  counties Dec.  1-Oct  1 

Greene  County Dec.l6-Octl 

Orange  County Dec.l6-Oct.l6 

Richmond  County  (gray  squirrel  only) All  the  year 

Saratoga  County Nov.  l-8ept.  16 

Bare,  rabbit: 

Albany,  Qenesee,  Monxoe,  Orleans,  and  Wyoming  oountie8.Dec.lft-Septl8 

Broome  and  Cortland  countfes Dec.l-8ept.l6 

Dutchess  (^unty Dec.  1-Oct  16 

Erie,  Madison,  Bensselaer,  Steuben,  and  Sullivan  counties... Feb.  16-Octl 

Fulton,  Greene,  and  Schenectady  counties Feb.  1-Nov.  1 

Herkimer  and  Oneida  counties Feb.l&-Septl6 

Livingston  and  Ulster  counties Jan.l6-0cll 

Orange  County Dec.  16-Oct  16 

Richmond  County Dec.  16-Nov.  1 

Rockland  County Dec.  81-Nov.  1 

Westchester  County Dec.  1-Nov.  1 

Qoail  (see  exceptions) Deo.  1-Nov.  L 

HtcepUont:  Cattaraugus  and  (Chautauqua  counties Dec.  1-Oct  16 

Orange  and  Ulster  counties Dec.  16-Oct  16 

Rensselaer  County Dec.  1-Oct  1 

Richmond  County,  2  years Until  1908 

Grouse  (see  exceptions) Dec.  1-Sept  16L 

ExeepHone:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct.  16 

Dutches,  Greene,  Rensselaer,  Sullivan,  and  Tioga  counties.  Dec.  1-Oct  1 

Orange  and  Ulster  counties Dec.  l&-Oct  16 

Saratoga  County Nov.  1-Sept  16  .   | 

pbcasants  (Mongolian,  rlngneck,  English),  6  years  (see  exception) Until  1910. 

Exception:  Dutchess  and  Suffolk  counties Jan.  1-Nov.  1 

I>ove All  the  year. 

Woodcock  (see  exceptions) Dec.  1-Sept.  16^  ' 

Exception*:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct  16 

Dutches,  Greene,  Rensselaer,  Sullivan,  and  Tioga  counties.  Dec.  1-Oct.  1 

Orange  and  Ulster  counties Dec.  16-Oct  16 

Saratoga  County Nov.  1-Sept  16 

nover Jan.  1-Aug.  16. 

inrilson  or  English  snipe,  Jacksnipe,  bay  snipe,  yellowlegs,  surf  birda,  curlew, 

Fal],waterchlcken,mudhen,galllnule,shorebird8, duok, goose, brant,swan.  Jan.  1-Sept  16. 

a  Except  March  and  April. 

»  Oouoty  commlssionen  on  petition  of  26  rarident  bonaebolders  in  any  precinct  may  extend  the 
pex»  season  to  April  1  In  such  piednct 

12574— No.  30&— 07 3 
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Close  Seasons  for  Ga$ne — Oontinaed. 

I^n^  Islmnd  (1900-1906) :  Cbm  i 

Deer  shooting  permitted  only  on  fimttwo  Wedneidays  and  Fridays  after  flnt 
Tuesday  of  November  (Nov.  6,  8, 13,  and  16  In  1907). 

Squirrel  (black  or  gray),  hare,  rabbit Jaiu  l-^or.L 

Quail  (except  on  Robbins  Island,  protected  all  the  year,  and  Gardlnexs  Island, 

Feb.  1-Oct.  15), grouse Jan.  I-Not.  L 

Woodcock Jan.  1-Aiig.l. 

Pheasants  (English,  Mongolian,  ringneck),  in  Suffolk  County.. Jan.  l>No¥.  1 

Dove All  tb«y«ar. 

Wilson  or  English  snipe,  jacksnipe,  bay  snipe,  surf  snipe,  winter  snipe,  nuid- 
piper,  yellowlegs,  willet,  dowitcher,  shortneck,   plover,  ringneck,   Idll* 

deer,  oxeye,  curlew,rail Jan.  1-Julyl& 

Qallinule,  meadow  hen,  mud  hen Dec  81<-Ai]g.tt> 

Duck,  goose,  swan Jan.  l-OdL 

Brant Mayl-OcCl. 

North  Carolina  (1905)  {see  county  ftuM,  pp.  BISS): 

Deer Felx  1-Oct.l 

Quail,  wild  turkey,  dove,  lark,  robin Mar.  1-Nov.t 

North  Dakota  (1901): 

Deer.. Deo.  1<-Nav. !& 

Elk,  moose,  caribou,  buffalo,  mountain  sheep All  the  year. 

Antelope,  10  years Until  Jan.  1.  n^ 

Quail,  pheasants  (English,  Chinese),  sharp-tailed  grouse,  ruffed  grouse,  pin- 
nated grouse,  prairie  chicken,  woodcock,  swan Oct>  1ft  aepi.1. 

Crane,  duck,  goose,  brant May  l-4epi.t 

Ohio  (1900-1904): 

Squirrel Oct.U-«epCL 

Rabbit Dec  5-^Nov.  !1< 

Raccoon Mar.l-ScptL 

Quail l>ec.&-NoT.U. 

Ruffed  grouse.  Introduced  pheasants,  4year8 Until  Nov.  I(t.  .*a 

Dove,  woodcock ; Dec.  l^SepCl. 

Snipe,  plover,  shore  birds,  rail,  coot  or  mud  hen,  duck,  goose,  swan Dec  l-SepL  1.^ 

Oklahoma  (1899): 

Deer,  antelope All  the  year. 

Quail Feb.  K^t.l&. 

Grouse • All  the  year. 

Prairie  chicken,  wild  turkey Jan.  l^Septl. 

Pheasants Jan.  l^Decl. 

Dove,  plover Jan.  l^^Ang.l. 

Oregon  (1901-1907): 

Male  deer  (except  in  Baker,  Coos,  Curry,  Grant,  Harney,  Malheur,  Umatilla, 

Union  and  Wallowa  counties) Nor.  l-Jnly  li 

Coos  and  Curry  counties Oct  15-July  IS 

Female  deer  (except  In  above  counties) Nor.  l-£epc  I 

Coos  and  Curry  counties All  the  year. 

Spotted  fawn AU  the  year. 

Elk : Oct.  15-SefiLU 

Silver  gray  squirrel  (Sciurus/os9or) Jan.  l-OcC  1. 

Partridge  (English  or  gray),  capercailzie,  moor  hen,  pheasant  (silver,  golden, 

copper,  green  Japanese,  and  Reeves) ,  wild  turkey,  woodcock Dec  l-Occ  1 

Prairie  chicken  (see  exceptions) CnUlOtpn^  J» 

Exceptions:  Wasco  County OctlS-Aug.  1 

Umatilla  County Dec.l-Octl 

Dove Alliheywr. 

Upland  plover,  rail Jan.  ]>>Aqc:t 

Duck,  goose,o  swan  (except  in  Lake  County,  Apr.  1-Aug.  15,  and  in  Ooot 
County,  Feb.  1-Aug.  1) F<ob. 


a  Apnlies  to  hunting  with  gun  only. 

fr  Except  Mar.  1-Apr.  20;  Sundays  and  Mondays  are  also  closed  seasons  f6r  ducks  and  ochiv  v»* 
fowl, 
c  Unlawful  to  kill  geese  at  any  time  on  Islands  or  sand  bats  in  the  Oolomtiia  Birer  •««••  •** 
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Close  SecLMM  for  Game — Continaed. 

Om^h  (ISOl-lW?)— Continaed.  CZow  mowiw. 

Wett  V  OoKodes: 
Qnall,  bobwhite.  partridge,  gTouae.  nattve  pheMant  (railed  grouBe),  ringneck 

(China  torquatos)  pheoaant  (see  exoeptions) Deo.  l>Oct.  1. 

Mxeeptiofu: 

Tillamook  County:  Native  pheasant  (raffed  grouse),  ringneck  (China 

torqnatoa)  pheasant Dec.  l-Sept  16 

Bine  grouM 1 Oct  15-Aug.  1 

Clatsop,  Cobs,  Curry,  and  Josephine  counties:  Ripgneck  (China  tor- 

qaatus)  pheasant Dec.  1-fiept.  15 

Jackson  County:  Ringneck  (China  torquatua)  pheasant... All  the  year 

Eatt  of  Oateadet: 

Quail  (except  in  Wasco  County,  Oct.  Ifr-Aug.  1,  and  Oilliam,  Giant,  Harney 

Umatilla,  and  Wheeler  counties,  to  Jan.  1,  1912)  hunting  pennitted  only 

from  second  Saturday  to  third  Tuesday  in  September  (Sept.  14-17  in  1907) .. 

Native  pheasant  (ruffed  grouse),  grouse,  sage  hen Dec.  1-Aug.  15. 

Pheasant AH  the  year. 

Mongolian  ringneck  (China  torquatus)  pheasant  (see  exception) Until  Feb.  15, 1910k 

Exception:  Gilliam,  Grant,  Harney,  Umatilla,  and  Wheeler  counties... 

To  Jan.  1, 1912 
Peim^jrtvBBlA  (190&-19O7): 

Deer  (deer  without  boniB  protected  all  the  year) Dec.  1-Nov.  15. 

Bear Mar.  1-Oct  1. 

Squirrel Dec.  l-Oct  1. 

Hare,  rabbit Dec.  1-Oct.  15. 

Qoail Dec.  1-Nov.  L 

Ruffed  groose  (pheasant),  woodcock Dec.  1-Oct.  1. 

Prairie  chicken,  Imported  pheasants  (Chinese,  English,  Mongolian),  wild 

turkey Dec.  1-Oct.  15. 

WUd  pigeon UntU  Apr.  22.1915 

Dove,  reedbird,  rail,  blackbird,  sandpiper,  tatler,  curlew,  or  any  shore  bird...  Jan.  l-6ept.  1. 

WUson  snipe  O^cksnlpe) Mayl-Sept  1. 

Upland  or  grass  plover Deal-July  16u 

Coot  or  mud  hen Jan.  l-8ept.  La 

Wild  waterfowl— duck,  goose,  brant,  swan,  grebe Apr.  lO-Sept.  1. 

tliodle  Island  (1900-1907): 

I>eer,4yearB 1 UnUl  Jan.  1,1906. 5 

Gruy  squirrel,  hare,  rabbit Jan.  1-Nov.  l. 

Quail  or  bobwhite,  ruffed  grouse  or  partridge,  woodcock Jan.  1-Nov.  1. 

Pbeasant,  5  years Until  Oct.  15, 1910. 

DoTe All  the  year. 

Black  duck  and  wood  duck Apr.  1-Aug.  15. 

DOth  Carolina  (1902-1907): 

Deer  (see  exception) Jan.  l-Sept  1. 

£xceptUm:  Beaufort,  Berkeley,  Charleston,  Clarendon,  Colleton,  Darling- 
ton, Dorchester,  Florence,  Hampton,  Horry,  Kershaw,  Marion,  and  Marl- 
boro counties Feb.  1-Aug.  1 

Quail,  partridge,  pheasant,  wild  turkey,  woodcock  (see  exception ) Mar.  1-Nov.  15. ' 

lEewpMoa;  Aiken,  Barnwell,  Beaufort,  Berkeley,  Charleston,  Clarendon,  • 
OoUeton,  Dorchester,  Fairfield,  Georgetown,  Hampton,  Lexington,  Oco- 
nee, and  Saluda  counties Apr.  1-Nov.  1 

JCoDtfolian  pheasant,  8  years Until  Jan.  1,1910. 

^tli  I>akota  (1^99-1905): 

£>eer,  elk.  builialo,  mountain  sheep Dec.  1-Nov.  1. 

Anteloi>e,  10  yean Until  Jan.  1, 1911. 

Qoa.i]«  mffed  grouse,  sliarp>tal]ed  giouse,  pinnated  grouse,  prairie  chicken, 

woodcock .- * Jan.  l-Sept  1. 

f>cywe All  the  year. 

Plover,  curlew May  16-8ept.  1. 

>,  duck,  goose,  brant May  l-Sept  1. 

%  Kxcept  Apr.  1-16. 

,  Xaxne  deer  kept  in  confinement  may  be  killed  by  the  owner  at  any  time,  or  any  deer  injuring 

flf»  t»y  9Mf  person  on  his  premises  under  permit  from  secretary  of  state. 
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Close  Seasons  for  Game — Continaed. 
Tennessee  ( 1903-1907 ) :  Ctoar  msmm. 

Deer  (except  Fentress  County,  Jan.  1-Dec.  1) Until  Octl^Wl 

Sqnlrrel Mar.  Wonel.* 

Quail  or  partridge M*r.  l-Nov.lK 

Grouse,  pheasant  (except  Bnglish  or  riugneck  pheasants),  wild  turkey,^ 

meadowlark Mar.  l-Nof .  L 

Pheasant,  English  or  ringneck Jan.  1-Dee.I 

Dove  (see exception) .  teal,  wood  (summer)  duck Apr.  IS-Aug.i 

£roeption' Dove  in  Shelby  Gounty '...  Mar.l-Julyl5 

Robin,  woodcock,  snipe,  sandpiper,  plover,  tatler,  willet,  godwlt,  curlew, 
avocet,  marsh  blackbird,  rail,  coot,  mud  hen,  duck  (except  teal  and  wood 

duck),  goose,  brant,  swan Apr.  l&-Octl. 

Texas  (1907): 

Deer  (female  deer  and  spotted  fawn  protected  all  the  year) Jan.  l-Nov.  L 

Antelope,  mountain  sheep,  5yean Until  Jolyl.  I^l* 

Quail  or  partridge,  dove Feb.  1-Not .  I. 

Prairie  chicken  or  pinnated  grouse,  pheasants  (Mongolian,  English),  5  yean..  Until  July  t  IS^ 

Wild  turkey Apr.l-Nov.l^ 

Utah  (1907): 

Deer  with  horns  (see  exception ) Nov.  1-Oct  l 

Eacception:  Nonresident  not  permitted  to  kill  deer.  . 

Deer  without  horns,  elk,  antelope,  sheep,  any  introduced  game Until  Mar.S.li^' 

Quail  (see  exceptions),  pinnated  grouse,  pheasants   (English,  Mongvdian, 

Chinese) All  the  year. 

ExceptioM:  Quail  in  Garfield,  Kane,  and  Washington  counties.  Feb.  1-Aug.  1 

Quail  in  Davis,  Salt  Lake,  and  Weber  counties Oct.  26-Oct.  14 

Partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant,  mourning  dove Dec  l-Aog.  t 

Snipe,  shore  birds,  duck,  goose,  brant,  swan Jan.  1-Oct.  1. 

Vermont  (1894-1906): 

Deer AUtheyeairv*. 

Oct.si-s:.*' 

Moose,  caribou All  the  year. 

Gray  squirrel Dee.  l-8cpt;^ 

Hare. rabbit May  l-c^ept  J^ 

Quail,  ruffed  grouse  or  partridge,  woodcock,  English  snipe,  plover  (other  than 

upland) Dec  l-8s^i.  V> 

Pheasant,  English  partridge Until  Oct.  1.1** 

Dove All  theyesr. 

Upland  plover Dec  1-Aug  l 

Duck,  goose Jan.  l^^ept.  1. 

Virginia  e(190S-1906): 

Deer Jan.  l-Ort.  1 

Squirrel: 

Alexandria  County  (gray) Until  Sept  1,1910 

Isle  of  Wight  and  Southampton  counties  (gray  or  fox) Jan.  l&>8ept.  1 

Rabbit: 

Accomac  and  Northampton  counties Jan.  lf>-Nov.  16 

Alexandria,  Fairfax,  Fauquier,  Loudoun,  and  Prince  William  counties. 

Jan.  1-Nov.  1 


fi Special  squirrel  seasont:  Benton,  Decatur,  Wilson,  Jan.  l-June  1;  Carroll,  Mar.  l-Jan*  1S>;  i^** 
Mar.  1-July  15;  Crockett,  Weakley,  Feb.  1-July  1;  Fayette,  Jan.  1-Jnly  15;  Gibson  Sevier,  P^tK  l^*'' 
Hardeman,  Feb.  IS-July  15:  Haywood,  Jan.  1-May  1;  Henderson,  Jan.  15-July  15;  Laudeidalc.  f<. 
July  1;  McNairy,  Madison,  Mar.  1-July  1;  Robertson,  Jan.  1-July  1;  Shelby,  Feb.  l-June  IH  $^^'«^' 
Feb.  1-Aug.  1;  Warren,  Mar.  1-Oct.  1.    Bedford,  Blount,  Gannon,  Clay,  Coffee,  CumbeHaxiiS,  [H»  i-" 
Fentress,  Giles,  Greene,  Hickman,  Humphreys,  Jackson,  Knox,  Lawrencoi  Unooln,  liondocu  Mani' 
Maury,  Meigs,  Moore,  Overton,  Perr}*,  Pickett,  Putnam,  Rhea,  Sequatchie,  Sullivan,  Van  br 
Washington,  Wayne,  White,  Williamson,  unprotected. 

In  Chester,  Hardeman,  Hardin,  and  McNalry  counties  anyone  may  kill  squirrels  on  hie  «rw«  ;  - 
erty  at  any  time  for  his  own  use. 

bSpecicU  wild  turkey  Beasons:  Lauderdale,  Jan.  1-Nov.  1;  Dyer  (gobbler^,  May  1-Nov.  L  ibcfi*  f 
1-Nov.  1;  Clay,  Fentress,  Overton,  Pickett,  May  1-Aug.  1. 

o  Vifle  opinion  of  assistant  attorney-general  of  Texas  dated  Sept.  17, 1907. 

d  Deer  kept  in  private  game  preserves  may  be  killed  by  the  owners  at  any  time. 

«  Boards  of  supervisors  may  shorten  the  open  seasons  in  their  counties  and  make  othar 
not  repugnant  to  law  "  and  may  include  in  such  protection  other  game  not  speeiflcally 
this  section."    Code  1904,  see.  2070a  as  amended  in  1906. 
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Close  Seasons  for  Game — Continiied. 

Tb^lniA  (1008-1906)— Continaed.  Close  seasons. 

lUbblt— Continued. 

Amelia/!  CharIoUe.a  Oreenesyille,  Spottsylvania,  and  Siumx  countiee. 

Feb.  1-Oct.  1 

Buckingham  a  and  Cumberland  a  counties Feb.  15-Oet.  16 

Caroline,  Essex ,  HanoTer,  Henrioo,  and  King  William  counties. 

Feb.  1-Nov.  1 

Chesterfield  County Feb.  l-8ept.  1 

Culpeper  and  Orange  counties Jan.  15-Noy.  1 

Elizabeth  City  County Feb.  l-Nov.  15 

Halifax  County Feb.  1-Oct.  16 

James  City  and  York  countiea,  town  of  Wllliamsbuzg Feb.  15-Nov.  16 

Nottoway  County ." Jan.  l-8ept.  1 

Shenandoah  County Mar.  1-Noy.  1 

Stafford  County Feb.  1-Sept.  16 

Opossum: 

Hallfsx  County Feb.  1-Oct.  15 

Quail  or  partridge,  pheasant  or  grouse,  wild  turkey,  woodcock  (see  excep- 
tions)   Feb.  1-Nov.  1. 

EaDceptUmM:  West  of  the  Blue  Ridge Jan.  1~Not.  1 

Acoomac  and  Northampton  counties  (pheasant,  grouse— 6  years). 

Until  Mar.  14, 1900 

Pheasants  (English,  Mongolian),  5  years Until  Jan.  1, 1909. 

DoTe ". All  the  year. 

Robin Mar.  1-Deo.  15. 

Snipe  (except  Wilson  and  robin  snipe),  sandpiper,  plover  (except  black-breasted 
irteen-headed,  and  white),  willet,  tatler,  rail  (except  sora),  gallinule,  mud  hen. .  Jan.  1-July  20. 

Summer  or  wood  duck : Jan.  1-Aug.  1. 

Winter  waterfowl., j Apr.  1-Oct.  15.* 

VrsuMtngtono  (190B-1907): 

Deer  (see  exception) Dec.  16-Sept.  16. 

BxeepUons:  Deer  on  islands,  except  those  containing  game  preserres. 

Nov.  1-Oct.  1. 

Spotted  fawn All  the  year. 

Elk UntU  Oct.  1. 1915. 

Moose,  caribou,  antelope,  sheep,  goat  (males) Nov.  l-8ept.  15. 

Moose,  caribou,  antelope,  sheep,  goat  (females) All  the  year. 

Qnall  westof  Cascades Jan.  1-Oct.  1 

Quail  east  of  Cascades,  5  years Until  Sept.  15,1906 

Bobwhite  q\]ail,  Chinese  or  Mongolian  pheasants  in  Okanogan  County. 

Until  Sept.  80, 1912. 
Partridge,  grooae,  prairie  chicken,  sage  hen,  native  pheasant,  ptarmigan  (ex- 
cept east  of  Cascades,  Nov.  15-Aug.  15;  prairie  chicken  in  Kittitas  County, 

Oct.  l-8ept  10) Jan.  1-Sept.  1. 

Pheasants  (Chinese,  Mongolian  or  other  imported  pheasant) Jan.  1-Oct.  1. 

Dove * All  the  year. 

Snipe,  sand-hill  crane,  duck,  swan  (see  exception ) Mar.  1-Sept.  1. 

XseepHon:  Goose,  brant,  or  other  waterfowl  on  Columbia  and  Snake 
rivers,  or  within  half  a  mile  of  their  shores,  in  Columbia,  Douglas, 
Franklin,  Garfield,  Klickitat,  Kittitas,  Walla  walla,  Whitman,  and  Yakima 

oountiea All  the  year. 

Oooee.  brant  (except  as  above) May  1-Sept  1. 

Plover,  raU Mar.  1- Aug.  16. 

tTlrKlnl«(1903): 

Deer  (exoeptspotted  fawn,  protected  all  the  year) Dec.  l&-Oct.  15. 

BqnXrre!,  rabbit Jan.  l-Sept  16. 

Quail  or  Virginia  partridge Dec.  20-Nov.  1. 

Ruffed  grouse,  pheasant,  pinnated  grouse  or  prairie  chicken,  wild  turkey Dec.  15-Oct.  15. 

I>ovo All  the  year. 

Woodcock Nov.  2-July  15. 

Szilpe July  1-Mar.  1. 

Oock,  goose,  brant .* Apr.  1-Oct.  1. 

a  Tovng  rabbits  or  hares  may  be  killed  or  captured  June  1-Aug.  1  in  Amelia  and  Charlotte  ooun- 
tieM,  axid  June  1-Oct.  15  in  Buckingham  and  Cumberland  counties: 
fr  Wildfowl  can  not  be  hunted  on  Wednesdays  aud  Saturdays  on  Back  Bay,  Princess  Anne  County 
0  Oo  Mefoer  Island,  Lake  Washington,  game  animals  and  birds  are  protected  all  the  year. 
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Olote  Seamns  for  Game — Oontiiiiied. 

WlsooMta  (UW-1907) :  Ctee  i 

Deer  (^e  exceptions) Dee.  1-liov.  11. 

deceptions:  DoorCoimty,  6y«an Until  NofT.  U,  ltl2 

Adamfl,  Brown,  G&lumet,  Columbia,  Crawford,  Dane,  Dod^,  Fond  da 
Lac,  Onnt,  Green,  Green  Lalce,  Iowa,  JeflenKm,  Jonean,  Kenoaha, 
Kewaunee,  La  Cioeae,  Laiajette,  Manitowoc,  Marquette,  Milwau- 
kee, Monxoe,  Outagamie,  Ozaukee,  Racine,  Richland,  Rock,  Sauk, 
Sheboygan,  Vernon,  Walworth,  Washington,  Waukeshc^  Waushaza, 

and  Winnebago  counties All  the  year 

Moose All  the  rev. 

Bquirrel  (gray,  black,  fox), rabbit Mar.  I-8epCl. 

Quail,  pheasants  (Chinese,  English,  MomroUan),  8  years UntUOct.1.  ivio 

Partridge,  woodcock,  snipe,  plover Dec  1-Ge|it  1. 

Prairie  chicken,  grouse  in  Adams,  Banon,  Burnett,  Buffalo,  Chippewa,  Clark, 
Crawford,  Dodge,  Dunn,  £au  Claire,  Grant,  Iowa.  Jackson,  Juneau,  Lafay- 
ette, Marquette,  Monroe,  Pepin,  Polk,  Portage,  Richland,  Rusk,  Sawyer,  8t 

Croix,  Vernon,  Washburn,  Waushara,  and  Wood  counties Oct  15-Oct.  1 

Prairie  chicken,  grouse  in  rest  ef  State Until  Sept  2, 1915 

Turtle  dove,  swan All  tbeTeac 

Rail  or  rice  hen,  duck,  coot  or  mud  hen Jan.  1  CepC  L 

Goose,  brant May  I'-SepC  L 

Wyoming  (190^1907): 

Deer,  elk,  antelope,  mountain  sheep Mot.  16  Oapt  IV 

Moose,  9  yean Until  8^Ll&,li'u 

Quail  (bobwhite,  California,  Mexican),  Mongolian  pheasant,  6  years Until  QepL  i,  Wi- 

Partridge,  grouse,  pratrie  chicken,  sage  chicken ^ ficpt.  IB-Aog.  1- 

Dove,swan All  theyaaz. 

Snipe,  plover,  green-shank,  tatler,  godwit,  curlew,  avocet,  or  other  wadei; 

duck,  goose,  brant liayl-ae^l. 

Alberta  a  (1906-7): 

Deer,  moose,  caribou. Dec  1-K«v.l. 

Elkorwapiti UntfllioT.  1,  »ie 

Antelope , Nov.  l-Oct  I. 

Buffalo Alllbeyear. 

Mountain  sheep,  mountain  goat , Until  Oct  WOf* 

Grouse,  partildge,  prairie  chicken,  ptarmigan,  pheasant  (ezeept  Bngllsh) UstildftpC  IX  V" 

English  pheasant All  tike  y«sr. 

Crane,  snipe,  sandpiper,  plover,  curlew,  shore  bird,  rail,  coot Jan.  i*fie|)iL.  I. 

Duck,  goose,  swan Jaa.  l^Au^ai 

BritlNli  Colambia<>  (189»-1906): 

Deer  (except  fawns),  sheep  (except  ewes  and  lambs),  goat Dec.  IS-Sepit.  I 

Fawns,  ewes,  and  lambs AlltJbe 

Bull  elk  or  wapiti,  bull  moose,  bull  caribou,  hare Jan. 

Females  and  young  of  elk,  moose,  and  caribou All  the  y< 

Quail,  English  partridge,  pheasant,  swan,  and  all  imported  game  Mrda. AU  tiae  jees 

Grouse,  prairie  chicken,  ptarmigan  (see  exception) Jan.  I  P<?pi.i 

Exe€ption:  Grouse  and  ptarmigan  north  of  latitude  65 <> Apr.  l«^pt.  lA 

Snipe,  plover,  duck  (see  exception) Umx.l'Sapi  i 

Exception:  Duck,  north  of  latitude  66 <> Apr.  l-6ept.  15 


a  Except  for  elk  and  buffalo  the  seasons  here  given  do  not  apply  to  that  portion  of  the  !*««•«-  ^> 
north  of  latitude  66<>. 

bThe  lieutenant-governor  is  empowered  to  make  further  restrictions  in  these  awii**^     &^^'  * 
Indians  (nonresidents  not  allowed  to  hunt)  and  farmers  in  **  unorganised  diatrlots'*  may  km  <!<»?  • 
immediate  use  as  food,  but  Indians  can  kill  does  and  fawns  only  Aug.  1-Feb.  1;  free 
engsged  in  placer  mining  or  prospecting  in  unorganised  districts,  and  lurveylag  or 
paities  engaged  in  their  duties  may  kill  any  game  for  food.    By  proclamation  of  March  SL  lA^ 
lieutenant-governor  in  council  declared  that  "all  that  portion  of  the  Province  not  indttdetl  v.v 
any  municipality,  except  the  Kamloops,  Okanagan,  Similkameen,  Greenwood,  and  Grax»l  I  i 
Electoral  Districts,  shall  be  defined  as  an  unorganised  district  within  the  meaning  of  K^  *  ^a^- 
Protection  Act,  1898.'  "    The  following  special  seasons  have  been  made  by  orden  in  eomicILr  l*  * 
municipalities  of  Chilliwack  and  Kent  ( Agassiz)  no  birds  may  be  shot  before  October  16^  MR.  .s  ■ 
Okanagan  electoral  dibtrict  prairie  chickens,  willow  grouse,  and  blue  grouse  are  pn>tectetl  our  J  ?.- 
tember  1, 1910;  and  in  the  lillooet  and  Cariboo  electoral  distdots  the  open  ioawm  lor 
doses  November  14  in  each  year. 
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Ctose  Seatons  for  Game — Continued. 
HA&ltolm  (190a-1907):  Cloie  seammt. 

Deer,  elk  or  wapiti,  mooee,  caribou  or  reindeer,  antelope  or  cabrl  (malei) Dec.  15-Dec.  1. 

Femtflea  and  yonnir  of  foregoing  species  and  bison  or  buffalo A 11  the  year. 

Quail,  woodcock,  snipe,  sandpiper,  ployer  (except  upland  plover)  Jan.  1-Aug.  1. 

Grouse,  partridge,  prairie  chicken Nov.  l-rOct.  1. 

Dove All  the  year. 

Pheasant,  6  years Until  Oct:  1, 1909. 

Upland  plover Jan.  1-July  1. 

Duck Dec.  l-6ept  1. 

Mew  Brunswick  (1890-1905) : 

Deer,  moose,  caribou  (cow  and  calf  moose  and  cow  caribou  all  the  year) Dec.  1-fiept.  15. 

Partridge Dec.  1-Sept.  16. 

Pheasant All  the  year. 

Woodcock,  snipe,  teal,  wood  duck,  dusky  or  black  duck,  goose,  brant Dec.  2-Sept.  1. 

Shore  or  other  birds  on  beaches,  islands,  or  lagoons  bordering  tidal  waters  of 

Northumberland  Strait,  Oulf  of  St.  Lawrence,  and  Bay  of  Chaleur Jan.  l-8ept.  1. 

NewfonndUuid  a  (1902-1906): 

Elk,  moose,  10  years Until  Jan.  1,1912. 

Caribou  (except  in  a  special  region  near  Qrand  Lake,  all  the  year) Feb.  1-Oct  21.b 

Ptarmigan,  willow  grouse  or  partridge,  any  grouse Jan.  12-Oct.  1. 

Snipe,  plover,  curlew,  or  '*other  wild  or  migratory  birds  (except  wild  geese)".  Jan.  VJ^Aug.  21. 
KoT»  ScotU  (1900-1907): 

Deer,  caribou,  5  years Until  Oct.  1,1910. 

Hoose  (see  exception) ."Deo.  1-Oot  L 

BteepHon:  Cape  Breton  Island  until  Oct.  1, 1915.   Calf  moose  under  1  year. . 

All  the  year 

Hare,  rabbit Mar.l-Nov.  1. 

Raffed  grouse  or  partridge  (see  exception) Nov.  1-Oct.  L 

feegrfton;  Cape  Breton  Island  ruffed  grouse  and  spruce  partridge,  4  years. 

Until  Oct  1, 1911 
Bpraoe  partridge  [see  exception  above),  sharp-tailed  groqse,  ptarmigan,  black- 
cock, capercallsie,  chukar  partridge,  pheasant,  woodcock,  snipe,  curlew, 

plover,  teal,  blue-winged  duck  (see  exception)  wood  duck Mar.  1-Sept.  1. 

£Keption:  Cumberland  Co.  (blue- winged  duck) Hay  l-8ept.  1 

Onterlo  « (1907): 

Deer  (young  protected  all  the  year) Nov.  16-Nov.  l.«i 

Elk  or  wapiti All  the  year. 

Moose,  caribou,  or  reindeer  (see  exception) Nov.  16-Oct.  16.« 

Exception:  Female  mooee  and  young  moose  and  caribou All  the  year. 

Squirrel  (black  or  gray) Dec.  2-Nov.  1. 

Hare/ Jan.  1-Oct.  1. 

QuAil.  wild  turkey Dec  2=Nov.  1. 

Qrouse,  pheasants,  prairie  fowl,  partridge,  woodcock Dec.  16-8ept.  15. 

Capercallxle UnUl  Sept,  15, 1909. 

Snipe,  plover,  rail,  other  shore  birds  or  "wadera" Dec.  16-Sept.  1. 

Dove*., Alltheyear.a 

Qoo0e,  swan May  1-Sept.  15. 

Duck  and  other  waterfowl  (except  goose  and  swan) Jan.  1-Sept.  1. 

PHnce  Edward  Island  (1906-1907): 

Hare,  rabbit Mar.  1-Sept.  1. 

Partridge Until  Oct.  1, 190& 

Wild  turkey,  plover,  curlew Jan.  1-July  16. 


a  Stipendiary  magistrates  may  in  their  respective  districts  prohibit  destruction  of  hares  and  rabbits 
tor  specified  terms. 

b  Except  Aug.  1-Oct.  1. 

^  Lieutenant*govemor  in  council  may  alter  close  seasons  in  region  north  and  west  of  French 
filTer,  Lake  Niplsslng,  and  Mattawa  River,  and  in  the  vicinity  of  Rondeau  Park,  and  close  for  a 
Icflnlte  period  seasons  for  any  game  animal  or  nonmigratory  game  bird  whose  numbers  have 
Umlniataed. 

d  Peraons  who  put  or  breed  deer  on  their  own  lands,  and  their  licensees,  may  hunt  such  deer  Oct. 
-Nov.  16. 

e  8oath  of  the  Canadian  Pacific  R.  R.,  between  Mattawa  and  the  Manitoba  boundary,  Nov.  16-Nov.  1 

/  CottontaU  rabbits  (wood  hares)  may  be  killed  during  close  season  when  damaging  trees  or  shrubs. 

0  Undar  act  for  protection  of  insectivorous  birds.  Rev.  Stats.  1897,  ch.  289,  sec.  8. 
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Cio$e  teasonsfor  Ocune — ContiQued. 

Prince  Edward  Island  (1906-1907)— Continaed.  CUme  aetuons. 

Woodcock,  snipe Jan .  l-8ept- 1 . 

Yellowlega,  shore  and  other  birds  along  beaches  or  tidal  marshes,  teal,  black, 

orbluewinged  duck Jan.  1-Ang.  20. 

Goose * May  ID-Sept.  15. 

Brant June  10-Oct.  1. 

Quebec  (1899-1906): 

Zone  1.  a  Deer,  moose  (see  exceptions) ", Jan.  l-8ept.  1. 

Exceptions:  In  Ottawa  and  Pontlac  counties Dec.  1-Oct  1 

Cow  moose  and  j'oung  deer  and  moose All  the  year 

Caribou  (young  protected  all  the  year) Feb.  1-Sept  1. 

Hare Feb.  1-Dec.  1. 

Bear v July  1-Aug.  20. 

Birch  or  swamp  partridge Dec.  16-Scpt.  1. 

White  partridge  or  ptarmigan Feb.  l-Nor.  1. 

Woodcock,  snipe,  sandpiper,  ployer,  tatler,  curlew Feb.  1-Sept.  1. 

Widgeon,  teal,  duck,  sheldrake Mar.  1-Sept.  1.^ 

Zime  f .  Close  seasons  same  as  in  Zone  1,  except  as  follows: 

Caribou Mar.  l-Sept.  1. 

Hare Mar.  1-Oct.  15. 

Birch  or  swamp  partridge Feb.  l-6ept.  15. 

White  partridge  or  ptarmigan Mar.  1-Nov.  15. 

Saskatohewan  o  (1905-7): 

Deer,  elk  or  wapiti,  moose,  caribou  (females  and  young  all  the  year) I>ec.  15-Dec.  L 

Antelope  (young  all  the  year) Not.  15-Oct.  1. 

Buffalo All  the  year. 

Qrouse,  partridge,  prairie  chicken,  ptarmigan Dec.  1-Sept  1ft. 

English  pheasant All  the  year. 

Crane Jan.  1-Aug.  1. 

Snipe,  sandpiper,  plover,  curlew,  shore  birds,  rail,  coot,  duck,  goose,  swan —  Jan.  l-8ept.  1. 
Unorganized  Terrltorles<f  (Eeewatin,  etc.),  1894: 

Deer,  elk  or  wapiti,  moose,  caribou,  mountain  sheep,  mountain  goat Apr.  1-Dec.  l.< 

Musk  ox Mar.  20-Oct  15. 

Grouse,  partridge,  prairie  chicken,  pheasant Jan.  1-flept  1. 

Duck,  goose,  swan Jan-  l5-8ept  1. 

Token/  (1901): 

Deer,  elk  or  wapiti,  moose,  caribou,  mountain  sheep,  mountain  goat,  musk  ox.  Jan.  l-Oct  1. 

Bison  or  buffalo All  the  year. 

Grouse,  partridge,  prairie  chicken,  ptarmigan,  pheasant Jan.  l&-Oct.  1. 

Snipe»  sandpiper,  crane,  duck,  goose,  swan Junel-8cpt.  L 

a  Zone  No.  1  comprises  the  whole  Province,  except  that  part  of  the  counties  of  Chlcontlmi  and 
Saguenay  east  and  north  of  the  river  Saguenay.  Zone  No.  2  oomprlaes  the  excepted  part  of  said 
counties. 

fr  Inhabitants  of  Zone  2  and  Qaspfi  County  may  take  these  birds  for  food  at  any  season  except 
Junel-Aug.  1. 

oLieutenant-govemor>in-conncll  may  extend  close  seasons  over  current  year  within  limits  on 
petition  of  6  game  guardians.  _ 

rf  Indians,  inhabitants,  and  travelers,  explorers,  and  surveyors  in  need  of  food  exempt.  Governor 
in-council  may  alter  seasons. 

•  Except  July  15-Oct.  1. 

/Indians,  explorers,  surveyors,  prospectDrs.  mlnens,  and  tmvelen  In  need  of  food  are  exempt 
CommiHioner-in-<x>uncll  may  alter  i 
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8HIPMBHT  OP  GAKB. 

Shipment  is  the  most  important  feature  of  the  traffic  in  game.  It 
has,  hkewise,  a  marked  effect  upon  the  perpetuation  of  game,  and 
when  permitted  without  limitation  is  a  great  factor  in  its  rapid 
destruction.  A  realization  of  this  fact  has  induced  many  of  the  States 
to  prohibit  expjort  of  all  or  certain  kinds  of  game  and  in  a  few  instances 
all  transportation  even  within  the  State.  The  subject  may  be  conven< 
iently  considered  under  the  following  subheads:  ^'Federal  laws," 
''Marking  packages,'*  and  '^ State  laws  prohibiting  export." 

FEDERAL  LAWS. 

Federal  laws  for  the  protection  of  game  comprise  the  statutes  regu- 
lating interstate  commerce  in  game  and  the  importation  of  birds  from 
foreign  countries  and  those  providing  for  the  protection  of  birds  and 
fnane  on  territory  under  the  imme£ate  jurisdiction  of  the  United 
^>tates. 

They  oompriae:  (1)  The  Lacey  Act,  regulating  the  importation  of 
^ame  and  ite  shipment  from  one  State  to  another;  (2)  the  tariff  act, 
imposing  duties  on  game,  skins,  and  feathers  imported  from  foreign 
countries;  (8)  the  act  regulating  the  introduction  of  eggs  of  game 
birds;  (4)  game  laws  of  the  District  of  Columbia,  Alaska,  and  the 
Indian  Territory,  aiid  (6)  provisions  for  protecting  birds  in  the 
National  parkB,^  National  forests,  and  other  Grovernment  reservations. 
These  laws  are  more  fully  discussed  in  Bulletin  No.  16  of  the  Biolog- 
ical Survey,  entitled  **t>igest  of  Game  Laws  for  1901"  (pp.  69-79). 
The  full  text  of  several  may  be  found  in  various  circulars  published 
by  the  Biological  Survey:  Circular  No.  29  (1900)  contains  the  Lacey 
act.  Circular  No.  84  (1901),  the  game  laws  of  the  District  of  Colum- 
bia, and  Circular  No.  42  (1904),  the  Alaska  game  law,  with  regulations 
for  1904,  which  are  still  in  force. 

KABXINO  PAOXAGSS. 

Section  4  of  the  Lacey  Act  requires  every  package  containing  game 
animals  or  birds  when  shipped  by  interstate  commerce  to  be  clearly 
marked  so  as  to  show  the  name  and  address  of  the  shipper  and  the 
nature  of  the  contents.  The  laws  of  Colorado,  Connecticut,  Louisiana, 
Michigan,  Mississippi,  Montana,  Nebraska,  North  Carolina,  Ohio, 
Oregon,  South  Carolina,  Wisconsin,  New  Brunswick,  and  Ontario 
likewise  require  each  package  of  fish  or  game  to  bear  a  statement 
indicating  the  contents.  Such  general  statements  as  ^^game'^  or 
«^^  birds'^  are  not  sufficient  to  show  the  nature  of  the  contents;  the  kind 
ijf  jgnme  should  be  shown,  and  also  the  amount  in  the  package. 

Some  of  the  State  laws  are  very  explicit  on  the  subject  of  marking. 
;N'ebra8ka  requires  all  packages  to  be  labeled  with  the  address  of  the 
eonasignor  and  the  amount  of  each  kind  of  game  contained  in  the 
paoki^,  and  provides  a  fine  of  $10  to  |50  for  omission  of  these 

0  Xhe  law  i^veming  the  T ellowetone  Park  prohibits  any  person,  or  any  staffe, 
BxprcBB,  or  railway  company  from  receiving  for  transportation  animals,  birds,  orflsh 
tj^fc-tf^n  in  the  park,  under  a  penalty  not  exceeding  $300.    (2S  Stat.  L.,  di.  72,  sec.  4. ) 

12674— No.  308—07 1 
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details.  Ohio  and  North  Carolina  have  similar  requirements.  Mich- 
igan requires  all  packages  of  game  to  be  plainly  marked  on  the  oatside 
with  the  names  of  the  consignor  and  consignee,  the  initial  point  of 
billing  and  destination,  and  an  itemized  statement  of  the  quantity  of 
game  contained  therein.  South  Carolina  requires  the  names  of  con- 
signor, consignee,  and  owner,  and  a  description  of  the  oontentsji. 
Wisconsin's  requirements  are  similar,  and  heavy  penalties  are  provided 
for  violation.  Mississippi  directs  that  the  package  bear  the  names  of 
consignor  and  consignee  and  an  itemized  statement  of  the  snecies  i>f 
game,  and  further  provides  that  the  contents  must  be  packea  so  a^  t<> 
be  readily  seen.  In  Louisiana  and  Ontario  packages  must  also  bi' 
made  so  as  to  show  the  contents,  besides  bearing,  on  the  outside, « 
description  of  the  contents  and  the  names  and  addresses  of  owners. 
Several  States  require  big  game  and  game  birds  carried  by  sportsmett 
to  be  marked  with  the  owner's  name,  shipped  as  baggage,  and  tTan> 
ported  open  to  view. 

Railroad  and  express  companies  should  call  the  attention  of  their 
agents  to  these  provisions,  and  insist  that  all  packages  be  proper!} 
marked  before  shipment.  In  Nebraska,  South  Carolina,  and  n  i>- 
consin  common  carriers  are  prohibited,  under  heavy  penalties,  from 
receiving  consignments  of  game  not  properlv  labeled.  In  Texas  thi-r 
may  examine  suspected  packages,  and  in  Arkansas  they  toslj  cau^<' 
them  to  be  openea  when  necessary,  and  may  refuse  packages  suppo*^^! 
to  contain  fish  or  game  for  export.  In  Michigan  and  WiscoD^m 
packages  of  fish  or  game  may  be  broken  open  by  game  wardens,  aoi 
if  not  properly  marked  may  be  confiscated. 

STATE  liAWS  PBGHTBITINa  EXPORT. 

Since  the  constitutionality  of  the  Connecticut  statute  prohibiting 
export  of  certain  game  was  established  by  the  Supreme  Court  in  It^^' 
nonexport  laws  have  been  generally  adopted,  ana  at  the  present  fin> 
every  State  prohibits  the  export  of  certain  kinds  of  game.  (See  tiy 
1,  p.  33.)  In  some  States  sportsmen  are  allowed  to  carry  a  limiU'^ 
amount  of  game  out  of  the  State  under  special  restrictions,  and  exct^f 
tions  to  the  laws  prohibiting  export  are  also  made  in  the  case  of  bim^ 
and  animals  intended  for  propagation. 

Restrictions  on  shipment  from  the  State  have  now  become  so  sCh' 
gent  that  all  the  States  and  Territories  west  of  the  Mi8sis8ippi  Bir« : 
except  two  prohibit  export  of  all  game  protected  by  local  laws.    ^^ 
the  two  exceptions,  Iowa  prohibits  export  of  all  game  but  shora  bini* 
and  Wyoming  export  of  certain  species.     Ekist  or  the  Mississippi  5in 
ilar  laws  are  m  force  in  nearlv  all  of  the  States  north  of  the  Ohio  ar  * 
Potomac  rivers,  and  also  in  Afabama,  Mississippi,  Tennessee,  Virgin:  v 
and  West  Virginia.     The  export  of  most  if  not  all  protected  cue 
taken  within  the  State  is  pronibited  in  all  these  States  except  ^he^^ 
chu«etts,  Rhode  Island,  Connecticut,  New  Jersey,  Delaware,  ManrU'-' 
and  Illinois,  and  in  these  export  of  certain  kinas  of  game  is  illeeal 

Deer  can  be  lawfully  exported  from  only  six  States — Deuwn** 
(where  they  do  not  occur),  Georgia,  Kansas,  Kentucky,  North  IV 
lina,  and  Ohio.    The  export  of  deer  hides  is  prohibited   by  sp^* 

oGeer  r.  Connecticut,  161  U.  S„  619. 
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provisions  in  the  laws  of  Alaska,  California,  Florida,  Wyoming, 
British  Columbia,  and  Ontario;  Wisconsin  limits  the  export  of  green 
hides  to  the  period  from  November  13  to  December  3  of  each  year; 
Washington  and  British  Columbia  prohibit  killing  deer  for  hides; 
Ore^n  makes  all  hunting  for  hides  dependent  on  permission  of  the 
State  mme  and  forestry  warden:  and  New  BrunswicK  and  Newfound- 
land allow  shipment  of  green  hides  only  under  license. 

Among  game  birds  the  most  general  prohibition  is  that  of  the 
export  of  quail,  which  is  now  in  force  in  every  State  and  Territorjr, 
with  two  exceptions.  In  one  of  the  excepted  States,  Wyoming,  quail 
do  not  occur;  m  the  other,  Maryland,  several  counties  prohibit  tneir 
export.  A  number  of  States  permit  imported  birds  to  be  exported, 
however,  and  Colorado,  Illinois,  and  Montana  allow  quail  to  be  shipped 
from  the  State  under  permit.  Besides  these  exceptions,  23  States, 
including  Oregon  (see  table),  permit  nonresident  hunters  to  take  a 
limited  numl^er  of  birds  out  of  the  State;  Maine,  Montana,  South 
Dakota,  Vermont,  Virginia,  Wvoming,  British  Columbia,  and  New 
Brunswick  grant  the  same  privilege  to  resident  hunters. 

Special  attention  is  called  to  the  foUowmg  table,  which  contains  a 
list  of  ti^e  game  prohibited  from  export  by  each  State  and  Territory: 

Export  of  Game  Prohibited. 

Deer,  Bquiirel,  quail  or  partridge,  ruffed  grooae  or  pheasant,  imported  pheasant  or  other  Imported 
game  bird,  wild  torkey,  dove,  rail  <MX)t  or  mod  hen,  woodcock,  anlpe,  sandpiper,  carlew,  shore 
Mrdfl,  duck,  g^oose,  brant,  swan. 

EnepHonB:  MonieBident  licensee  may  take  with  him  or  have  carried  to  him,  openly,  game 
lawfully  killed  by  him.  State  game  and  fish  conunisBioner  may  issue  permit  to  any  person 
to  capture,  kill,  or  export  game  birds  at  any  time,  dead  or  alive,  for  scientific  or  propagating 
purposas;  feeSL 


Beer,  mooie  cailbou,  moontain  sheep,  mountain  goat,  wild  birds  or  any  parts  thereof. 

MBeepUom:  Specimens  and  trophies  may  be  exported  under  restrictions  imposed  by  the 
Seerateiy  of  Agziculture.a 


Deer,  elk,  antelope,  aheep,  goat,  quail,  bobwhita,  partridge,  giouM,  pheasant,  wild  turkey,  snipe, 
rail,  duck,  gooM,  bimnt. 


All  game  ezcepC  labbits,  which  must  be  shipped  open  to  view. 


Peer,  deerskins,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant,  dove,  wild  pigeon, 
shore  birds,  plover,  snipe,  rail,  curlew,  ibis,  dock. 

Peer,  elk,  antelope,  bison,  bnlieio,  sheep,  quail,  partridge,  grouse,  ptarmigan,  prairie  chicken, 
sage  chicken,  pheasant,  wild  turkey,  dove,  pigeon,  snipe,  curlew,  crane,  duck,  goose,  brant, 
swan,  wateilowt 

Exception:  Game  may  be  exported  under  permit  from  game  commissioner  if  permit  be 
attached  and  package  plainly  marked  so  as  to  show  nature  of  contents.    The  following  fees 
I  charged  lor  export  permits:  Bik,  tlO;  deer,  95;  antelope,  9&. 


QoaJl,  raffed  grouse,  woodcock. 
I>el»wmTes 

Rabbit,  quail,  partridge,  woodcock  (nonresidents  also  prohibited  from  shli^ng  English  snipe). 


'.  deer  hklea,  quail  or  partridge,  wild  turkey  from  ooonty. 
Quell  or  pasMjdge. 


•See  Circular  No.  42,  Biological  Survey,  U.  a.  Department  of  Agriculture,  1901 
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Export  of  Game  Prohibited — Continoed. 
Idaho: 

Deer,  elk,  moose,  caribou,  antelope,  buffalo,  mountain  sheep,  mountain  goat,  quail.  paitiMi^ 

grronse,  prairie  chicken,  sa^  hen,  Mongolian  pheasant,  dove,  plover,  snipe,  dock,  goose,  svaq. 

Exception:  Any  hunter  may  export,  under  hunting  license,  animals  lawfully  takea;  boi 

each  shipment  must  be  accompanied  by  a  sworn  statement  of  number  and  date  of  Uosnseft&d 

fact  that  game  was  not  procured  contrary  to  law. 

IlUnois: 

Squirrel,  quail,  ruffed  grouse,  pinnated  gronst^,  prairie  chicken,  pheasant,  wild  torkey,  duck, 
goose^  brant,  taken  in  the  State. 

Exception:  Game  may  be  exported  under  license  from  the  State;  nonresident  may  takelnm 
State  60  birds  killed  by  himself,  if  carried  openly  for  inspection. 
Indiana: 

Deer,  quail,  grouse,  prairie  chicken,  pheasant,  wild  turkey,  wotidcook,  duck,  gouse.  bmnt,  sod 
other  waterfowl. 

Exception:  Nonresident  may  take  from  State  15  birds  killed  by  himself.  If  carried  opeolr  for 
inspection,  together  with  his  license,  or  45  if  he  has  hunted  for  8  or  more  days  coDaacotlTely. 
Indian  Territory: 

"  Every  person  other  than  an  Indian  who  hunts,  traps,  takes,  or  destroys  any  game  erctpt/dr  m^ 
atstence  in  the  Indian  country ^  shall  forfeit  all  traps,  guns,  and  ammunition  in  his  poasesdOB.  and 
shall  be  liable  in  addition  to  a  penalty  of  $600."    (Rev.  Stat.  U.  S.,  1978,  seo.  2187. ) 
lo^ra: 

Squirrel,  quail,  ruffed  grcniHe,  pinnated  g  rouse,  prairie  chicken,  pheasant,  wild  turkey,  woodccrk. 
duck,  goose,  brant. 

Exception:  Nonresident  may  take  from  State  not  more  than  25  game  birds  or  animaUi  kllM 
by  himself,  if  carried  openly  for  inspection. 


Quail,  partridge,  grouse,  prairie  chicken,  pheasant,  dove,  plover,  duck,  gooae,  braot. 
Kentucky: 

Quail,  partridge,  grouse,  pheasant,  wild  turkey,  killed  in  the  State. 
fjonlfliana: 

Deer,  squirrel,  quail,  prairie  chicken,  wild  turkey,  dove,  grosbec,  woodcock.  snlpe»  soif  birl 
chorook,  sandpiper,  plover,  tatler, curlew,  papabotte  (upland  plover),  rail  (mod  hen),  gallioau 
coot  (poule  d'eau),  duck,  goose,  brant,  swan,  taken  In  the  State. 
Exception:  A  sportsman  may  carry  with  him  out  of  the  State  1  deer  and  12  birds  of  each  kiail 
Blaine: 

Deer,  moose,  quail,  ruffed  grouse,  pheasant,  capercailsie,  black  gsme,  plover,  woodooek.  sdit* 
sandpiper,  wood  duck,  dusky  or  black  duck,  teal,  gadwall  or  gray  duck,  mallard,  widgieoi;  • ' 
baldpate,  shoveler,  pintail  or  sprigtall,  redhead,  scaup  or  greater  bluebill,  lesser  Boaup  or 
bluebill,  golden-eye  or  whistler,  buffle  head,  ruddy  duck  or  broadbUL 

Exceptions:  A  resident  of  the  State  ihay  export  1  deer  in  a  season  if  open  to  viav, 
show  name  and  address  of  owner  and  accompanied  by  him,  and  under  shipptnc  Uoeaft-  t 
moose,  6  partridges,  10  woodcock,  and  10  ducks  lawfully  killed  by  himself.    A  nonrasideot  ^i 
export  pnder  hunting  license  1  moose  and  2  deer  lawfully  killed  by  hlmaslf:  and  asay  laA- 
home  10  partridges,  10  ducks,  and  10  woodcock.    Any  person  may  export  a  pair  of  saa*  bL^ 
under  a  special  60-cent  license. 
Maryland:  Oninty  provisions^  as  follows: 
.    Allegany— Quail,  pheasant,  wild  turkey,  woodcock. 
Anne  Arundel— Squirrel,  rabbit,  quail,  partridge,  pheasant,  woodcock,  snipe,  plorer  Imoi  cvtoci 
Baltimore — Partridge,  pheasant,  woodcock 

Calvert— Rabbit,  partridge,  woodcock  from  county  (for  sale,  barter,  or  trade). 
Caroline— Rabbit,  quail,  partridge,  woodcock  from  county. 
Dorchester— Squirrel,  rabbit,  quail,  partridge,  woodcock,  dove. 

EsDceptUm:  Twelve  quail  or  partridges,  6  squirrels,  rabbits,  woodcock,  and  dov«B  staf  ^ 
taken  out  of  the  county  as  personal  baggage,  if  carried  openly  and  not  intended 
Frederick— Squirrel,  partridge,  pheasant,  woodcock  from  county, 
Kent— Squirrel,  rabbit,  and  all  birds  from  county  (for  sale,  except  under  Hoense). 
Montgomery— Partridge,  pheasant,  wild  turkey  from  county  (for  sale). 
Queen  Anne— Rabbity  partridge,  woodcock  from  county  (fotysale). 
Somerset— Squirrel,  rabbit,  quail  or  partridge^  pheasant,  dove,  woodcock,  daek,  gooae  i 
Washington— Deer,  squirrel,  rabbit,  partridge^  pheasant,  wild  torkey  from  county  (Cor 
Wicomico  and  Worcester— Quail  or  partridge  Izom  both  oounties  considered  as  one  teisti 
Maasachosetta  i 

Quail,  ruffed  grouse,  woodcock  taken  in  the  State;  other  game  Illegally  taken  In  the  i 

EateeptUm:  Nonresident  may  take  6  birds  out  of  the  State  under  his  hontiag  tlccan». 
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Deer,  elk,  moose,  caribou,  squirrel,  quail,  partridge,  ruffed  grouse,  prairie  chicken,  spruce  hen, 
Manitoba  grouse,  ptarmigan,  Mongolian  or  English  pheasant,  wild  turkey,  dove,  pigeon,  snipe, 
plover,  woodcock,  duck,  goose,  brant,  and  other  wild  waterfowl. 

JSzcfptlont:  (1)  Oame  consigned  to  a  point  within  the  State  may  be  transported  outside  the 
State  if  neccisary  to  reach  destination. 
(2)  Nonresident  licensee  may  take  out  1  deer  under  permit  from  State  warden. 
(8)  Landowners  and  members  of  clubs  owning  game  preserves  may  ship  during  open  season 
under  a  flO  permit  from  State  warden  GO  ducks  or  other  migratory  birds  lawfully  killed  by 
them  on  their  own  premises. 
Minnesota: 

Deer,  elk,  moose,  caribou,  hide  or  horns  thereof,  quail,  partridge,  ruffed  grouse,  prairie  chicken, 
pinnated  grouse,  sharp-tailed  or  white-breasted  grouse,  ringneck  or  English  pheasant,  dove, 
tfnipe,  duck,  goose,  brant,  or  any  aquatic  fowl. 

Eeoeptitm:  Nonresident  licensee  may  ship  in  open  season,  under  his  license  coupons,  to  his 
residence,  1  deer  and  25  birds  lawfully  taken  by  himself. 
MIsMlsatpplt 

Deer,  bear,  quail  or  partridge,  wild  turkey,  dove,  plover,  tatler,  chorook,  grosbec,  coot  (poule 
d'eau),  rail  (mud  hen),  duck,  gooee,  swan,  brant 
MifiMOttrl: 

Deer,  squirrel,  quail,  pinnated  grouse,  prairie  chicken,  ruffed  grouse,  pheasant,  wild  turkey,  dove, 
woodcock,  snipe,  plover,  duck,  goose  from  county : 

EjKeptiotu:  Any  person  may  take  1  deer,  2  wild  turkeys,  25  quail,  and  25  ducks,  lawfully 
killed  by  him,  to  his  residence  by  the  usual  manner  of  travel.    Deer  or  elk  from  private  pre- 
iterves  may  be  exported  dead  or  alive  under  a  special  60-cent  permit  from  the  county  game 
warden. 
Montana: 

Deer,  elk,  moose,  buffalo,  mountain  sheep,  monntain  goat,  quail,  pheasant  or  partridge,  prairie 
rhicken,  fool  hen,  sage  hen,  grouse,  Chinese  pheasant,  duck,  goose,  brant,  swan. 

Exception:  Game  lawfully  killed  may  be  exported  during  the  open  season  if  accompanied 
by  the  owner,  and  when  shipped  by  resident  of  State,  by  permit  from  State  game  and  fiah 
warden,  or  when  shipped  by  nonresident  of  State,  by  hunting  license;  total  shipment  under 
one  license  not  to  exceed  number  allowed  to  be  killed  in  one  season;  all  packages  to  be 
plainly  labeled  to  show  nature  of  contents. 
C««t»ra»lui: 

I>t*€r.  elk,  antelope,  quail,  partridge,  phessant,  grouse,  ptarmigan,  prairie  chicken,  sage  chicken, 

wild  turkey,  pigeon,  dove,  snipe,  plover,  yellowlegs,  curlew,  crane,  duck,  goose,  brant,  swan. 

Exception:  Nonresident  may  ship  50  birds  out  of  State  under  hunting  license,  but  must  give 

<;ommon  carrier  Invoice  of  number  and  kind  of  birds,  must  have  details  of  shipment  marked 

on  license,  and  must  accompany  the  shipment. 

Deer,  elk,  antelope,  caribou,  mountain  sheep,  mountain  goat,  quail,  grouse,  pheaJsant,  sage 
chicken,  pialrie  chicken,  dove,  snipe,  plover,  woodcock,  curlew,  sandhill  crane,  duck,  goose. 
tf»«r  Hampablre:  a 

Rik,  moose,  caribou,  quail,  partridge,  ruffed  grouse,  pheasant,  woodcock,  Wilson  snipe,  dove, 
plover,  yellowlegs,  sandpiper,  rail,  duck  (except  sheldrake),  and  all  "beach"  birds. 

ExeepHcn:  Nonresident  may  export,  under  his  hunting  license,  2  deer  and  12  birds,  carried 
open  to  view,  on  notice  of  number  and  kind  to  the  commissioner  who  issued  the  license. 
••<«r  •Jera^yi 

Ilnre,  rabbit,  squirrel,  quail  or  partridge,  ruffed  grouse  or  pheasant,  pinnated  grouse,  English 
pheasant,  ringneck  pheasant,  woodcock. 

Exception:  English  or  ringneck  pheasants  killed  on  preaerves  established  prior  to  April  15, 
1908,  may  be  exported  from  the  State. 
i*w  Mexico: 

t>eeT,  elk,  antelope,  mountain  sheep,  native  or  crested  quaU,  bobwhlte  quail,  partridge,  mountain 
grooae,  prslrie  chicken,  pheasant,  ptarmigan,  wild  turkey,  turtle  dove,  wild  pigeon  for  market 
»«v  Yorlcs 

Oame  or  birds  taken  in  the  State,  including  deer  (excepting  head,  feet,  and  skin),  elk,  antelope, 
moose,  caribou,  squirrel,  hare,  rabbit  quail,  grouse,  Mongolian  and  English  pheasants,  plover, 
Wilson  or  English  snipe,  woodcock,  curlew,  shore  birds,  rail,  mud  hen,  gallinule,  water 
chicken,  duck,  goose,  brant,  or  swan. 


If  Itie  Moantain  Forest  Association  permitted  to  ship  deer,  elk,  and  moose  killed  in  its  preserve. 
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Korth  C«rolliuu« 

Quail,  partridge,  pheasant,  giottBe,  wild  torker,  snipe,  shore  or  beach  bird,  woodoook,  Ukm 
State. 

JBaBcepHon:  Nonresident  may  take  out  of  State  under  his  hontinir  lioense  60  quail  (parnidc*^ 
12  groufie,  2  turkeys,  and  50  beach  birds  or  snipe  in  a  season, 
North  Dakotai 

Deer,  elk,  moose,  caribou,  antelope,  buiZalo,  monntain  sheep,  quail,  Tofledgnniaa,  pfaldeduci'-. 
pinnated  grouse,  sharp-tailed  grouse,  English  or  Chinese  pheasant,  woodcock,  aaae,  ^l^' 
goose,  brant,  swan. 
Ohio: 

Squirrel,  quail,  ruffed  grouse  or  pheasant,  Mongolian  pheasant,  Kngllsh  or  rixtgaetk  phoiMs'- 
dove,  woodcock,  plover,  snipe,  shore  birds,  rail,  duck,  goose,  swan,  coot,  mnd  b«n. 

Exception:  Nonresident  may  take  with  him  from  State  under  his  hontiiig  UoansefiOaBiiBA:* 
and  birds. 
Oklahoma: 

Deer,  antelope,  quail,  grouse,  prairie  chicken,  imported  pheasant,  wild  turkey,  dove,  plover. 
Oregon: 

Deer,  antelope,  elk,  moose,  mountain  sheep  (or  hides  of  said  animals),  qoail  or  bobwhtte.  Est 
lish  or  gray  partridge,  capercailKie,  moor  hen,  grouse,  sage  hen,  pheasant;  MoogoUan,  mirtt 
golden,  copper,  green  Japanese,  and  Beeves  pheasants;  prairie  chicken,  wild  torksey,  wooden**  ^ 
rail,  upland  plover,  duck,  goose,  swan,  or  other  wfldlowL 

JSxcepUon:  Any  citizen  of  Washington  may  take  one  day's  bag  with  him  out  of  the  8uti 
Peniftsylvaiiiai 

Deer,  rabbit,  hare,  squirrel,  quail,  partridge,  grouse,  pheasant;  SngUah,  XongoUaa,  or  i^i  ir  * 
pheasant;  wild  turkey,  reedbiid,  plover,  woodcock,  rail,web-footed  wildfowl,  taltaaL  In  9u\- 
Rhode  Island: 

Quail,  ruffed  gronae,  woodoock. 
South  Carolina.  I 

Deer,  quail,  partridge,  grouse,  pheasant,  wild  turkey,  woodcock,  snipe,  and  other  ga»c>  tir-«^  - 
animals. 

ExceplUm:  Licensee  may  carry  openly  in  his  hand  2  deer,  60  partiidgea,  12  rvAsil  gr 
4  wild  turkeys,  60  beach  birds,  60  wild  ducks  and  geese  in  aseason. 
South.  Dakota : 

Deer,  elk,  antelope,  buffalo,  mountain  sheep,  quail,  ruffed  grouse,  prairie  chicken,  ftjiiwr 
grouse,  sharp-tailed  grouse,  plover,  curlew,  woodoock,  crane,  duck,  goose,  branC 

Exceptkn:  Two  deer,  1  elk,  1  buffalo,  1  mountain  sheep,  and  not  more  thfta  15  bir*; ' ' 
intended  for  commercial  purposes  may  be  shipped  In  open  view  daring  open  — wi  &r 
days  thereafter,  when  tagged  and  accompanied  by  owner;  and  in  the  cate  of  btg  <» 
certificate— good  for  6  days— that  such  game  was  lawfully  killed  most  be  obtet&ed  t*  ' 
justice  of  the  peace  and  given  to  the  carrier. 
Tannoas'ee : 

All  State  game,  vis:  Deer,  squirrel,  quail,  partridge,  grouse,  pnizie  ehieteen, 
turkey,  marsh  blackbird,  dove,  meadow  lark,  robin,  plover,  snipe,  woodooek, 
wUlet,  curlew,  godwit,  avocet,  rail,  coot,  mud  hen,  duck,  goose,  swan,  biant. 

Exception:  Nonresident  may  take  with  him  from  the  State  60  dacka  or  10  baadU  ^''' 
game,  but  must  present  to  some  officer  or  employee  of  oommon  oanlar  hia  feaatlaic  ^  "*  * 
and  sworn  statement  that  his  game  is  not  for  sale  and  will  not  be  aokL 
Teitas: 

All  wild  animals,  wild  birds,  and  wild  fowl  found  in  the  State,  ineladl&g 
tain  Bheep,  quail  or  partridge,  groQse.  pinnated  grouse  or  prairie 
Buglish  pheasant,  wild  turkey,  dove,  pigeon,  plover,  snipe,  Jaeksiipe,  eiuiew,  ^iKk.  vc^^ 
Exception:  Nonresident  licensee  may  take  one  day's  bair  oat  of  StKia* 
Utah: 

Deer,  elk,  antelope,  mountain  sheep,  quail,  partridge,  pvalrle  ehloken,  sac*  hen  or  Efu<y 
nated  grouse,  pheasant,  Mongolian,  Chinese,  or  English  pheasant,  dove,aniptt,abcMrwb*ff«l 
goose,  brant,  swan,  or  any  introduced  game  animal  or  bird. 
Tarmonti 

Deer,  gray  squirrel,  quail,  ruffed  grouse  or  partridge,  plover,  fingliflli  anipe. 

Exception:  Que  deer  may  be  exported  during  the  open  season  and  ten  days 
resident,  if  Rhipped  open  to  view,  properly  labeled  with  the  name  of  the  oi 
panied  by  him;  and  by  a  nonresident  when  his  license,  with  shipping 
preaented  to  the  transportation  company. 


a  The  following  county  laws  are  also  in  force:  Brunswick,  Dare,  New  Hanorer— WUd  k*v> 
10-November  10  from  county.    CatawtM,  Iredell,  Surry,  Swain— Quail  ftvim  county* 
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Eupport  of  Oame  Prohibited — Ck>ntiiiued. 
Virginia: 

Deer,  veiiiflon,  quail  or  parCrid^,  pheasant  or  grouse,  wild  turkey,  woodcock,  plover,  snipe,  sand- 
piper, snrf-blxd,  curlew,  wlllet,  tatler,  rail  (except  soro),  mud  hen,  gallinule,  waterfowl. 

EaccepHons:  During  open  season  nonresident  may,  under  his  hunting  license,  take  with  him 
out  of  the  State,  or  as  baggage  on  the  same  conveyance,  1  deer,  50  quail  or  partridges,  10 
pheasants  or  grouse,  8  wild  turkeyn,  30  waterfowl,  and  25  of  each,  or  100  in  all,  of  plover,  snipe, 
MindpiperB,  willets,  tatleni,  and  curlew,  if  killed  or  captured  by  himself,  and  shipped  open  to 
view  and  plainly  labeled  with  his  name  and  address.  Any  citizen  of  State  may  ship  from 
the  State,  as  a  gift  and  not  for  sale  (which  fact  must  be  stated  on  shipping  tag),  1  deer,  18 
quail  or  partridges,  6  pheasants,  8  wild  turkeys,  and  12  waterfowl,  if  open  to  view  and  plainly 
labeled  with  names  and  addresses  of  donor  and  donee,  and  number  of  each  kind  of  bird  so 
shipped. 
Waiihiagtont 

Deer,  elk,  moose,  caribou,  antelope,  mountain  sheep  or  goat,  quail,  partridge,  grouse,  prairie 
ohicken,  sage  hen,  pheasant,  ptarmigan,  plover,  rail,  sandhill  crane,  snipe,  duck,  goose,  brant, 
swan  or  any  other  game  animal  or  bird  of  the  State,  including  introduced  bobwhite,  California 
valley  quail,  mountain  quail,  and  Oid  World  pheasants. 

BxcepHon:  Nonresident  may  export  one  season's  limit  of  big  game  and  one  day's  bag  limit 
of  birds  under  his  hunting  license,  if  accompanied  by  affidavit  that  the  game  was  killed  by 
him  and  is  not  for  sale. 
IVeMt  Virginia: 

Deer,  quail,  pheasant,  rulTed  grouse,  wild  turkey. 
Wlwconsln: 

Deer,  quail,  partridge,  grouse,  prairie  chicken,  pheasant,  Mongolian,  Chinese,  or  English  pheas- 
ant, dove,  plover,  snipe,  woodcock,  rail,  wild  duck,  goose,  brant,  swan,  or  other  aquatic  fowl. 
Exception:  During  open  season  nonresident  may  take  out  of  State  under  his  hunting 
license,  in  personal  possession  or  as  baggage  or  express,-  accompanying  same  to  State  line, 
1  deer  and  not  more  than  30  game  animals  and  birds  of  all  kinds,  provided  packages  are 
plainly  marked  so  as  to  show  the  names  and  addresses  of  shipper  and  consignee  and  number 
of  each  kind  of  game,  and,  in  case  of  deer,  have  proper  coupons  attached. 
V^yoming: 

Deer,  elk,  moose,  antelope,  mountain  sheep,  or  green   hides,  teeth,  or  horns  of  any  of  said 
animals. 

EieeptiOM:  Smithsonian  Institution  or  other  well-knowh  scientific  institutions  may  export 
any  game  animals  or  birds,  under  permit  of  State  game  warden;  mounted  heads  and  stuffed 
specimens  may  be  shipped  out  of  State. 

Export  of  1  hide,  1  scalp,  1  head,  and  1  pair  of  tusks  of  any  big  game  except  moose,  per- 
mitted upon  affidavit  that  they  were  taken  from  animals  lawfully  killed  and  the  payment 
of  26  cents  to  the  justice  of  the  peace  of  precinct  where  affiant  lives  and  attachment  of  the 
tag  israed  by  him;  and  a  nonresident  (or  resident,  when  necessary  to  cross  territory  of 
another  State  to  reach  his  home)  may  export  under  his  hunting  license  carcasses,  heads, 
antleiB,  scalps,  skins,  and  teeth  of  any  animals  lawfully  killed. 


Deer,  elk,  moose,  caribou,  buffalo,  sheep,  goat,  antelope,  grouse,  prairie  chicken,  pheasant,  ptar- 
migan, snipe,  sandpiper,  plover,  curlew,  shore  bird,  rail  coot,  crane,  duck,  goose,  swan. 

EsxtptUynt:  Commiaiioner  of  Agriculture  may  grant  permits  to  export  for  propagation  for 
public  parks,  soological  gardens,  or  scientific  purposes  one  pair  of  each  species  of  big  game 
and  game  birds  upon  payment  of  16  fee.  The  holder  of  a  general  nonresident  license  may 
take  with  him  out  of  the  Province  as  trophies,  heads,  skins,  and  hoofs  of  big  game  legally 
killed  by  him. 
Kr^ttah  €?oliunblat 

Deer,  elk,  moose,  caribou,  mountain  sheep,  mountain  goat,  hare,  quail,  partridge  (English), 
pheasant,  grouse,  prairie  chicken,  ptarmigan,  snipe,  plover,  duck,  swan. 

Bxeqdion:  Heads,  horns,  and  skins  of  big  game  lawfully  killed  by  the  shipper  may  be 
shipped  under  his  hunting  license. 


Deer,  elk.  moose,  caribou,  antelope,  quail,  grouse,  partridge,  prairie  ohicken,  pheasant,  plover, 
imipe,  sandpiper,  woodcock,  duck. 

Exception:  Minister  of  agriculture  and  immigration  may  issue  permit  to  export  heads  and 
skins  of  2  of  each  species  of  animal  and  all  game,  except  grouse,  prairie  chicken,  and  par- 
tridge, and  not  more  tlian  100  geese  and  swans,  or  60  ducks. 
«r  JSrttiiswleki«« 

Deer,  moose,  caribou,  or  any  portion  thereof;  partridge,  pheasant,  woodcdck,  snipe,  wood  duck, 
dtisky  ( black )  duck,  teal,  goose,  brant. 

Brreption:  Surveyor-general  may  issue  special  license  to  export  game  alive  or  dead. 

a  Except  in  the  case  of  partridge  the  prohibition  applies  only  to  common  carriers. 
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Newfoundland: 

Carit)oa  (antlera,  heads,  or  skins) ,  or  partridge,  willow  or  other  grouse  for  sale. 

ExceptioTUs:  Minister  of  marine  and  fisheries  may  Issne  special  lieenaes  to  eacpoit  tw-  ' 
breed  1  i\g  or  scientific  purposes.    N  on  resident  may  export  8  stag  cariboo  imd^r  hunting  li^>  * 
and  export  permit;  resident  may  export  antlen,  head,  or  skin  of  cariboa  under  export  ypr- 
but  not,  in  either  case,  fbr  sale. 
Nova  Scotia:   - 

Red  deer,  American  elk,  moose,  moose  skin,  caribou,  cariboa  ridn,  hare,  rabbit,  quail,  <^^  - 
gronse  (spruce  partridge),  ruffed  grouse  (birch  partridge),  pheasant,  blaekoock,  capernu >•' 
ptarmigan,  sharp-tailed  grouse,  woodcock,  snipe,  plover,  curlew,  yellowlega,  beach  Y&t^  • 
waders  and  sandpipers,  blue-winged  duck,  teal,  wood  duck,  American  sooier  (l>laek  coot  "'^ 
,  scoter  (sea  coot),  American  eider,  king-eider,  harlequin  duck,  old  squaw,  whistler,  Aioena 
scaup  duck,  lesser  scaup  duck  (bluebill),  white-winged  coot,  American  widgeon.  gBiaiet,r^ 
brant,  heron,  bittern,  loon,  gull,  leaj«t  tern,  stormy  petrel. 

ExoepHona:  Holder  of  general  license  may  take  with  him,  out  of  Provfn^ei,  tbc  ncc£vC 
head  and  remainder  of  the  carcass  of  any  moose  lawfully  shot  by  himself:  and  moo.-'"- 
heads  and  dressed  skins  or  live  mammals  or  birds  for  propagation  may  be  exponed  w^ 
permit  from  Provincial  secretary. 
Ontario: 

All  wild  game  animals  and  birds. 

ExcepHont:  1  bull  moose  and  1  bull  caribou  or  head,  skin,  or  parts  thereof,  between  Ot^"^ 
16  and  December  1,  and  2  deer,  head,  skin,  or  part  thereof,  in  November,  and  IW  ducks  >•  - 
be  exported  under  nonresident  hunting  license,  if  shipping  coupon  and,  if  reqiiind.  afl^' 
of  lawful  killing,  be  attached  and  contents  of  packages  be  open  to  view. 
Prince  Edward  Island: 

AH  game  except  geese  and  brant. 

Exception:  Nonresident  licensee  may  carry  out  of  Province  12  birds  killed  by  himsr!! 
Quebec:  # 

Deer,  moose,  caribou,  or  parts  thereof,  except  under  permit  from  minister  of  colo!niaatlna.cr"  * 
and  fisheries  (fee  not  to  exceed  96)  and  under  tags  attached  to  noaraddent  Uoeneea. 
Saskatchewan: 

Deer,  elk,  moose,  caribou,  buffialo,  sheep,  goat,  antelope,  grouae,  prairie  chicken,  pb<!M^ 
ptarmigan,  snipe,  sandpiper,  plover,  curlew,  shore  bird,  i&Il,  coot,  ciane,  dock,  gooee,  «v»r 
Exceptions:  Commissioner  of  agriculture  may  grant  permits  to  export  for  ptopagi^i 
public  parks  and  zoological  gardens  or  scientifle  purposes  1  pair  of  each  spcHea  of  l>4  ^-^ 
and  game  birds  upon  paymentof  $5,  or  a  specified  number  on  appUoatloD  of  aaotbcr  P^ ' 
or  State.    The  holder  of  a  general  nonresident  license  may  take  with  hfan  cmt  of  thr  )^ 
ince  as  trophies  heads,  skins,  and  hoofs  of  big  game  which  he  has  Ifcially  killed. 

Canada  also  has  a  general  law  prohibiting  export  of  deer  (excct 
those  raised  on  private  preserves),  wild  turkeys,  quail,  partric^"' 
prairie  fowl,  and  woodcock,  and  permitting  each  nonresident  totsi^ 
two  deer  in  a  year  at  certain  ports  within  fifteen  days  after  the  c^  ^ 
of  the  open  season,  under  permit  of  the  collector  of  customs  of  the  p  ' 
from  which  export  is  made.    The  ports  of  export  are:  Ualiiiu » 
Yarmouth,  Nova  Scotia;  Macadam  Junction,  Mew  Brunswick;  Quv> 
Montreal,  and  Ottawa,  Quebec;  Kingston,  Nil^^^a  Falls,  Fort  K 
Windsor,  Sault  Ste.  Marie,  and  Port  Arthur,  Ontario;  and  such  oifc 
as  the  minister  of  customs  mav  designate. 

Those  who  visit  Canada  to  hunt,  camp,  etc.,  must  deposit  widi 
customs  officer  at  the  port  of  entry  an  amount  equal  to  the  dun 
per  cent  of  appraised  value)  on  tneir  guns,  canoes,  tejits^  cooki . 
utensils,  and  kodaks.     If  these  articles  are  taken  out  within  - 
months  at  the  same  port,  the  deposit  will  be  returned.     But  nma^* 
of  shooting  or  fishing  clubs  that  own  preserves  in  Canada  and  ^' 
filed  a  guaranty  with  the  Canadian  commissioner  of  custoods  ina](  "^ 
sent  club  membership  certificates  in  lieu  of  making  the  deposit  *  1^ 
must,  however,  pay  duty  on  all  ammunition  and  provisioaa 


Fio.  1,— 8ut«  vid  PrtiTlDcea  which  prohibit  cipottof  game.  &iil«d  knu  IndkiaM  BUIee  wbioh 
iruhlblt  FipoTt  □[  U17  gunei  dotUd  ueta,  EMtca  which  prohibit  export  of  certain  kinds  of  game. 
[ncloaed  namei  [ndlcaU  ■peclnl  eiceptioiu  penDilUng  nonresident  bunten  to  lake  oat  a  limited 
LmouQt  of  gune.    Tbe  letMr  a  indicates  prohlbltloii  ol  export  tor  sale  onl;.     (For  detklla,  mm 

ip.  ai-sa.) 


Fin.  3.— fltatee  wia  PtotIoc«  which  prohibit  nle  of  gune  throughout  the  year.  Ruled  ireaa  tndi- 
(to  ante*  ptohlbil1aci«le(i«Mte  In  Nevada)  of  all  piolccted  game;  erased  ■reu.Btatei  probibltioc 
j«  of  •)!  protected  gans  tt>ken  Is  the  Stale;  dotted  area*,  State*  prohlbiUng  nle  (reaale  In  Dela- 
uv)  o'  certain  come:  and  blank  arvw.  Slatea  that  li«Te  do  ipeolat  nle  prohlUtlona  (cioept  a  few 
.,^1  pioTUonaln  North  CaiDllna  and  Vlrslikla).    (For  details,  sea  pp.  35-39.) 

MAn  Sbowinq  RvrKicnom  on  Expobt  and  Bu^  in  1907. 
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8ALB. 


Legislation  restricting  the  sale  of  game  is  passing  through  a  transi- 
tion stage.  Some  States  prohibit  the  sale  of  game  throughout  the  year, 
others  only  in  close  season,  and  between  the^se  extremes  may  be  found 
all  gradations  and  exceptions,  such  as  restrictions  prohibiting  sale  of 
game  outside  the  State  or  for  export,  and  exemptions  allowing  sale 
for  a  few  days  in  the  close  season.  The  difficulty  of  tabulating  such 
regulations  is  increased  by  the  fact  that  in  addition  to  the  special 
sale  laws,  close  se^asons,  and  provisions  regarding  possession  must  be 
taken  into  consideration.  In  consulting  the  following  summary,  there- 
fore, it  will  be  necessary  to  bear  in  mind  three  different  clas:$e;$  of 
restrictions:  ''Sale  prohibited  all  the  year,"  "Sale  in  doae  season/' 
and  "Sale  in  open  season." 

SALE  PROHIBITED  AI«L  THE  YEAB. 

Forty-three  States  and  Territories^  and  most  of  the  Provinces  of 
Canada  now  prohibit  sale  of  all  or  certain  kinds  of  game  at  all  seft* 
sons.  (See  fig.  2,  p.  33.)  In  Alabama,  Arbzona,  Arkansas,  Hawtii. 
Idaho,  Kansas,  Michigan,  Minnesota,  Mississippi.  Montana,  Nebra>U 
New  Mexico,  and  Texas  the  sale,  and  in  Nevaaa  tne  resale,  of  all  ^rani^ 
protected  by  the  State  law  is  prohibited;  in  South  Dakota,  of  all  ^v 

ffame;  in  Wisconsin,  of  all  game  except  rabbits  and  squirrels;  in  Oil 
ornia,  Utah,  Washington,  and  Manitoba,  of  all  big  game  and  uplaii 
game.  In  a  few  instances  prohibitions  against  the  sale  of  certain  g&2:> 
are  so  general  as  to  atford  protection  over  a  considerable  area  i' 
adjoining  States.  Thus,  ruffed  grouse  can  not  be  sold  in  any  Ma.* 
or  Province  alon^  the  Canadian  border  except  Vermont^  New  Yor-^ 
Pennsylvania,  Ohio,  New  Brunswick,  and  Quebec,  nor  m  the  Sut<- 
of  Massachusetts,  Rhode  Island,  Connecticut,  Arkansas,  Kan^  ^ 
Nebraska,  or  Wisconsin.  Practically  every  State  in  which  prair  * 
chickens  occur  now  prohibits  their  sale  or  export.  Hence  e3cp«>*n  ' 
of  these  birds  for  sale  in  any  State  where  they  do  not  occur^  a^  m  ai^ 
city  east  of  Indianapolis,  is  strong  indication  of  violation  of  law. 

SAI/B  IN  CLOSE  SEASON. 

In  general,  the  sale  of  game  is  prohibited  during  the  close  sea«* ' 
but  a  brief  additional  open  period  is  sometimes  provided  in  orxivt  ' 
permit  dealers  to  close  out  stock  on  hand  at  the  end  of  the  hunt 
season.     In  Colorado,  Illinois,  Iowa,  Nebraska,  New  York,  Tenn*--- 
and  British  Columbia  the  sale  season  includes  the  open  season  antl  * 
following  five  days  for  all  or  certain  kinds  of  ^ame.    An  extensit*: 
ten  days  for  sale  is  added  to  the  open  season  m  New  Brunswick;  * 
teen  da3"s  in  Alaska,  New  Jersey,  Pennsylvania,  and  Quebe<c:  th" 
days  (for  imported   ruffed  grouse)  in  JPennsylvania;  sixty  dav 
Yukon;  three  months  (for  goose  and  brant)  in  New  Brunswick.  & 
until  the  following  1st  of  January  in  Ontario. 

o  Including  Hawaii,  but  omitting  Tennessee  and  Vii^nia,  which  prohibit  ^ 
only  a  few  of  their  counties,  and  Alaska,  which  prohibits  sale  of  only  ' 
and  trophies. 
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SALE  IK  OPEK  SBASOir. 


In  order  to  counteract  a  tendency  on  the  part  of  market  banters  to 
anticipate  the  opening  of  the  season,  the  sale  of  certain  game  is  some- 
time prohibited  at  me  beginning  of  the  open  season,  as  during  the 
first  two  days  in  Illinois,  the  first  uiree  in  Nova  Scotia  and  Quebec,  and 
the  first  month  in  British  Columbia.  Washington  permits  the  sale  of 
snipe  and  wildfowl  (which  may  be  killed  from  September  1  to  March 
1)  only  during  November  and  then  not  more  than  ti5  in  a  day. 

The  followmg  table  shows  the  kinds  of  game  sale  of  which  is  pro- 
hibited tAratighout  the  year.  The  sale  of  alfother  game  is  so  generally 
prohibited  during  the  close  season  as  to  render  a  detailed  enumeration 
unnecessary,  but  when  an  extension  of  a  few  days  is  added  to  the  open 
season  or  a  special  season  is  provided  for  either  possession  or  sale, 
attention  is  called  to  this  exemption  under  the  heading  ^^ Permitted." 

Sale  of  Oame  ProkibUed  ihrcughoul  the  Year, 
.Ul  game  protected  by  the  State. 


Heads,  hides,  and  skins  of  all  protected  game. 

PermOUd:  Oarcnmos  of  aH  game  may  be  sold  dnrlBg  the  open  season  and  15  days  thereafter. 
Artiona; 

Deer,  elk,  antelope,  sheep,  goat  (or  meat,  hide,  head,  or  horns  of  said  animals) ,  quail,  bobwhite, 
partridge,  grouse,  pheasant,  wild  turkey,  dove,  snipe,  rail,  dnek,  gooee,  brant. 


AU  "game,  wild  fowl,  or  birds  whatsoever,"  except  bears,  rabbits,  opossaras,  moooons,  and 
iqQirTel8.a 
OalifomUs 

Deer  meat  and  hides  of  female  deer,  or  those  from  which  eyidence  of  sex  has  been  removed, 
^nail,  paftrtdge,  grouse,  pheasant,  sage  hen,  dove,  ibis,  snipe,  plover,  rail,  or  shore  birds. 
Colorado: 

All  game  taken  in  the  State. 

PtrmitUd:  Domestic  game  may  be  sold  by  hotels,  restaurants,  etc.,  during  the  open  season 
and  five  days  thereafter,  or  during  the  limits  of  a  storage  permit.    Imported  game  (under 
license)  and  game  taken  from  licensed  private  parks  and  lakes  may  be  sold  at  any  time  if 
accompanied  by  an  invoice. 
Connectleiit: 

()aail,  ruffed  gronse,  woodcock,  until  October  1, 1911. 
Delaware: 

QnaU,  partridge,  pheasant;  buying  for  sale  prohibited. 
llorida: 

Deer,  deer  hides,  quaO  or  partridge,  wild  turkey. 
Hawaii: 

All  game  protected  by  the  Territory. 
Idaho: 

AU  game  jvrotected  by  the  State. 
UUnols: 

Deet,  Btpilnel  (gnay,  ssd,  fox,  black),  quail,  Mexican  blue  quail,  California  mountain  quail,  Cali- 
lotnia  Talley  qnail,  ntfed  grouse  (pheasant),  pinnated  grouse  (prairie  chicken),  pheasant 
(BngUih  lingneck,  Ghinese  rlngaeek, gxeen  (Japanese),  copper  (Soemmering),  tropogan  [trago- 
pan],  stNer,  golden,  Reeves,  Elliot,  Hongarlan,  Swlnhoe,  Amherst,  melanotte,  impeyan,  argua); 
partridge  (Hnngarlan,  black  Indian,  caooabis,  chukar),  sand  grouse;  capercailxie,  heath  grouse 
(black  grooae),  wild  turkey,  dock,  goose,  brant,  coot,  rail. 

Pemtftfetf.*  Deer  bred  In  inclosnres  for  market  may  be  sold  at  any  time;  ooek  pheasants  may  be 
sold  by  breeders  (under  permit  of  State  game  commiasioner)  from  November  1  to  January  1, 
doves,  woodcock,  snipe,  plover,  coot,  and  rail  may  be  sold  from  the  third  day  of  the  open  season 
to  the  filth  day  of  the  close  season,  and  squirrels,  quail,  ruffed  grouse  (partridges),  pinnated 
grouse  (prairie  cliickens),  Mexican  blue  quail,  (Tallfomia  mountain  qnail,  California  valley 
qnail,  Hnngarlan  partridges,  capercailzie,  heath  grouse  (black  grouse),  wild  turkey,  duck 
geese,  and  bmnt  Ijs^orted  from  other  States  from  October  1  to  February  1. 


aSqnirrels  killed  in  Ouachita  and  Union  counties  can  not  be  sold  therein. 
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Sale  of  Oame  ProhihUed  throughout  the  Ffor— OontinaedL 
IndUuuM 

Quail. 
Iowa: 

Permttted:  All  game  may  be  aold  during  the  open  seaaon  and  flye  days  thenafter. 


Red  squirrel,  quail,  partridge,  grouse,  pinnated  groaae  (pialrie  chicken),  pbeaaant«dore.  t^w*; 
duck,  goo0e,  brant  (buying  also  prohibited). 
Kentockyt 

Quail,  partridge,  grouse,  pheasant,  wild  turkey,  killed  in  the  State. 
Maine: 

Deer,  moose,  or  game  birds  for  export.    Ruffed  gfooae,  woodoock,  all  piotaetad  daeka  (ot>  • 
purpose. 

Fermitted:  Deer  may  be  sold  by  local  dealers  under  license. 
BCaryland: 

Anne  Arundel^i^uail,  partridge,  pheasant,  woodoock,  snipe,  plorer. 

Frederick— Squirrel,  partridge,  pheasant,  woodcock,  taken  in  county. 

Montgomery— Partridge,  pheasant,  wild  turkey,  for  export. 

Somersetr— Rabbit,  quail  or  partridge,  woodcock,  dead  or  alive,  for  export  from  the  county,  -r 

any  other  purpose  than  as  food  within  the  county,  or  for  propagating  purpoeea. 
Washington— Deer,  squirrel,  rabbit,  partridge,  pheasant,  wild  turkey,  taken  in  coonty. 
Wicomico,  Worcester— Quail  or  partridge  for  export  (both  counties  oonsideved  as  one  trmu  - 
Permittfd:  Baltimore  City— Ruffed  grouse,  may  be  sold  October  I-Deoember  25. 
Massachnsettst 

Deer  and  quail  taken  in  the  State,  ruffed  grouse,  heath  hen,  prairie  chicken,  sbarp-Cailwl  p^'v- 
woodcock,  and  wood  duck. 

Permuted:  Dealers  or  persons  in  the  cold-storage  business  may  sell  quail  lawfully  Inpi  -'• 
during  November  and  December. 
BUclilgran: 

All  game  protected  by  the  State. 
Mlnnesotat 

All  game  protected  by  the  State. 
Mississippi: 

All  game  protected  by  the  State. 
Mlssoarl: 

All  game  protected  by  the  State. 

PermiUed:  Game  lawfully  secured  may  be  sold  in  county  of  oapCnrs.    Impotted  fane  bil> 
sold  during  open  season. 
Montana: 

All  game  protected  by  the  State. 
Nebraska: 

All  game  protected  by  the  State. 
Nevada: 

Resale  of  all  game. 
New  Hampshire: 

Ruffed  grouse  or  partridge,  woodcock. 
New  Jersey: 

Deer  taken  in  the  State  until  November  10, 1909. 

Permitted:  All  other  game  may  be  sold  during  the  open  seasoo  and  flftaen  daym  thesva''. 
New  Mexico: 

Deer,  elk,  antelope,  mountain  sheep,  native  or  crested  and  bobwhite  quail,  partridfiv.  %■ 
pheasant,  ptarmigan,  wild  turkey,  turtle  dove,  wild  pigeon,  killed  in  the  Territocy, 
New  York: 

Grouse  and  woodcock  taken  in  the  State,  and  quail  taken   in   Delaware,  Ureesv.  <**«- 
Schoharie,  Sullivan,  and  Ulster  counties. 

Permitted:  Deer  may  be  sold  from  October  1  to  November  25.  Elk.  oartboa«   and  »- 
imported  or  killed  in  a  private  park  by  the  owner  may  be  sold  during  the  o|»«-o  «9->- 
deer;  and  quail,  grouse,  and  woodcock  (except  as  noted  above)  daring  the  open  seae*  ^  c 
January  1.    Pheasants  bred  or  liberated  in  Dutchess  and  Suffolk  counties  may  be  yKvc»  - 
any  season  in  Greater  New  York  for  consumption  but  not  for  lale.    Ducks,  geeae>>  Un 
swans  may  be  possessed  during  the  open  season  and  until  March  L    On  hong  l»i.ani* 
^  geese,  and  swans  may  be  possessed  from  October  1  to  March  1,  and  bmnt  until  May  i    ^ 
*   \'  rels,  hares  and  rabbits,  quail,  grouse,  and  woodcock  lawfully  taken  on  Long  lala&J  «• 
^'  "^  '  possessed  in  the  city  of  New  York  during  the  open  season  in  the  State  at  laice. 
North  Dakota: 

Deer,  ruffed  grouse,  pinnated  grouse,  prairie  chicken,  sharp*tailed  grouse, 
Ohio: 

Squirrel,  quail,  ruffed  grouse,  Mongolian,  English,  or  ringneck  pheasant,  dorc^ 
plover,  rail,  shore  bird,  duck,  goose,  swan,  coot,  mud  hen,  killed  In  the  State  fbr 
Oklahoma: 

Deer,  antelope,  quail,  grouse,  prairie  chicken,  wild  turkey,  dove. 
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Deer,  elk,  moose,  mountain  sheep,  sHver^rray  squirrel,  quail,  bobwhlte  quail,  partridge,  grouse, 
ruffed  grouse,  capercailzie,  moor  hen,  pheasant  (silTer,  golden,  copper,  green  Japanese, 
Reeves,  and  ringneck),  wild  turkey,  woodcock,  upland  ployer,  rail,  duck,  swan. 

ParmiUted:  FIto  deerskins,  properly  tsgged,  may  be  sold  in  a  season  by  the  hunter  who  origi- 
nally secured  them.    Tags  not  issued  after  first  five  days  of  close  season. 


Deer,  quail,  partridge,  grouse,  phesssnt,  taken  in  the  State;  wild  turkey  and  woodcock  (wherever 
taken). 

Permuted:  Squirrel,  rabbit  or  bare,  bear,  dove,  reedbird,  blackbird,  upland  plover,  Wilson  or 
Jack  snipe,  sandpiper,  tatler,  curlew,  or  any  other  shore  bird,  rail,  coot  or  mud  hen,  duck,  gooae, 
brant,  and  swan  taken  in  the  State  may  be  sold  during  the  open  season  and  fifteen  days 
thereafter;  raited  grouse  taken  outside  of  the  State  may  be  sold  during  the  open  season  and 
thirty  days  thereafter. 


Quail,  ruffed  grouse,  pheasant,  woodcock. 
flevtih  Carolln*: 

Deer  until  February  28, 190B;  quail  or  partridge,  pheasant,  wild  turkey,  and  woodcock,  taken  In 
the  State,  until  March  1.  ini. 
Sooth  Dmkota: 

Deer,  elk,  bufblo,  mountain  sheep. 

Permuted:  Skins,  heads,  and  antlers  of  animals  lawfnlly  killed  may  be  sold  at  anytime. 

Dyer  Gonnty— Wild  turkey. 

Permuted:  AH  game  may  be  sold  in  the  State  during  the  open  season  and  five  days  thereafter. 


AH  game  animals,  hides  and  horns,  wild  birds,  and  wildfowl  found  in  the  State. 
Vtabs 

Deer,  elk,  antelope,  mountain  sheep,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant 
Mongolian,  Chinese,  and  English  pheasant,  dove. 
Permitted:  25  In  all  of  shorebirds  and  waterfowl  may  be  sold  in  a  day  to  private  parties. 


Quail,  rniled  grouse,  pheasant  or  £nglish  partridge,  English  snipe,  plover,  woodcock,  duck,  goose, 
except  for  consumption  as  food  in  the  State.a 
Vbglnlae 

English  or  Mongolian  pheasant  (except  for  propagation)  until  January  1, 1909. 

CkrroU,  Grayson,  Oreenesvllle,  Patrick,  Sussex  countie»--Quall  or  partridge  taken  in  county. 

(Tlarke  county— <^uail,  rabbit,  squirrel,  pheasant,  wild  turkey  (outside  of  county). 

Frederick,  Shenandoah  oountiee— Quail,   ruffed  grouse,  wild  turkey,  woodcock   (prohibition 

applies  only  to  nonresidents  of  Virginia) . 
Page  county— Quail  (for  export). 
Washtngtont 

Deer,  elk,  moose,  caribou,  mountain  sheep,  mountain  goat,  quail,  partridge,  grouse,  prairie 
chicken,  sage  hen,  ptarmigan,  pheasant,  Chinese  or  Mongolian  pheasant,  sandhill  crane, 
plover,  rail,  swan,  and  all  other  game  birds  except  ducks,  geese,  and  brant 
Permitted:  Ducks,  geese,  and  brant  may  be  sold  during  November,  but  only  25  in  a  day. 
WIseonstn: 

Venison,  quail,  partridge,  grouse,  prairie  chicken,  pheasant,  Mongolian,  Chinese,  or  English 
pheasant,  snipe,  plover,  woodcock,  duck,  goose,  brant,  or  other  aquatic  bird. 
Wyomlnif: 

Deer,  elk,  moose,  antelope,  mountain  sheep,  or  skins,  heads,  antlers,  or  teeth  thereof. 

Permitted:  Sale  of  1  hide,  1  scalp,  and  1  head  of  any  big  game,  except  moose,  and  1  pair  of 
elk  tusks,  on  affidavit  that  they  were  taken  from  animals  lawfully  killed. 
AlbertAi 

Mountain  sheep,  mountain  goat,  or  prairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  mem- 
ber of  the  Oallinitf;  unless  captured  by  owner.    Heads  of  big  game  before  they  can  be  sold  must 
be  stamped  by  minister  of  agriculture  at  fees  of  $5  for  elk,  caribou,  moose,  and  sheep,  and  $2  for 
deer,  antelope,  and  goat. 
Btftish  ColiunbiA : 

Elk,  quail,  grouse,  ptarmigan,  prairie  chicken,  English  partridge,  pheasant,  swan,  female  and 
young  of  deer,  moose,  caribou,  or  mountain  sheep,  heads  of  moose,  caribou,  and  sheep;  also 
male  deer  on  Vsnoouver  Island. 

Permuted:  Male  deer  after  September  1;  male  moose,  caribou,  mountsin  sheep,  mountain 
goats,  and  hares  after  October  1;  and  snipe,  plover,  and  ducks  may  be  sold  during  the  open 
season  and  five  days  thereafter, 
kt 
Deer,  elk,  moose,  caribou,  antelope  (exoept  heads  and  hides),  quail,  grouse,  pheasant,  partridget 
prairie  chicken,  woodcock,  plover,  snipe,  sandpiper. 


sQame  from  private  game  preserves  stocked  at  owner's  expense  may  be  woUA 
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Fig.  3. — States  and  Provinces  which  require  residents  to  obtain  hunting  llcrnar^ 


FiQ.  4. — States  and  Provinces  which  require  nonresidents  to  obtain  hunting  II 

Inclosed  names  indicate  that  special  privileges  are  granted  for  taking  a  livUetf 

of  game  out   of   the   State.     Arkansas  does  not   permit  hunting  by 
tucky  has  no  definite  fee.      (For  details,  see  pp.  41*48.) 


Maps  Showing  License  Laws  in  1907. 
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Sale  of  Game  ProkihiUd  ihroughout  the  Year — Continued. 

N«w  Bnmswldk : 

Ptrmiaed:  Geese  and  biant  may  be  sold  during  the  open  season  and  until  March  1,  and  all 
other  game  dnriDg  the  open  season  and  (under  license  from  game  warden)  ten  days  thereaftiBr. 
NewfoitndlAnd: 

Perm4tted:  Caribou  may  be  sold  from  August  1  to  January  1. 
Nova  Sootia: 

Dfer,  caribou  to  1910,  pheasant,  i>lackoock,  capercailzie,  Canada  grouse  (spruce  partridge), 
chnkar  partridge. 

Permitted:  Moose  may  be  sold  from  October  1  to  December  20.    Any  game  bird  other  than 
those  aboYe  mentioned  during  the  open  season  with  the  exception  of  the  first  three  days. 
Ontarlot 

Quail,  partridge,  woodcock,  snipe,  subject  to  regulaUona  of  lieutenant-govemor  in  council. 
JHsrnUtied:  All  other  game  may  be  sold  during  the  open  season  o  and  until  the  following 
January  1  under  license. 
Prinee  IBdward  IsUuidi 

Partridge  until  October  1, 1906. 
Quebec: 

Birch  or  swamp  partridge,  woodcock,  until  October  1, 1908. 

Permitted;  All  other  game  may  be  sold  after  the  third  day  of  the  open  season  and  fifteen  days 
after  the  close  thereof.    Hotels,  restaurants,  and  clubs  may  serve,  under  license,  all  game  law- 
fully taken,  except  birch  or  swamp  partridge  aud  woodcock.    Skins  and  heads  of  animals 
lawfully  taken  and  animals  kept  alive  may  be  sold. 
SAskattchewani 

Mountain  sheep,  mountain  goat,  or  prairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  mem- 
ber of  the  Oallinso,  unless  captured  by  the  owner. 
Tukon: 

permitted:  Deer,  elk,  moose,  caribou,  biMon,  musk  oxen,  sheep,  and  goats  may  be  sold  during 
the  open  season  and  sixty  days  thereafter. 

LI0BH8B8  FOE  HITirTIVO  AHS  SHXPFIVG  OAMB. 

In  Arkansas  nonresidents  are  notpermitted  to  hunt,  except  on  their 
>wn  premises,  and  in  43  States  and  Territories  ^  and  throughout  Canada 
icenses  must  be  secured  before  nonresidents  can  hunt  any  or  certain 
ciiids  of  game  (see  fig.  4).  In  21  States  and  4  Canadian  Provinces 
t  like  restriction  is  imposed  on  residents,  but  the  fees  are  usually 
rery  much  smaller,  and  often  are  merely  nominal  (see  fig.  3).  The 
-ees  for  nonresident  licenses  for  both  big  and  small  game  ran^e  from 
%10  in  a  number  of  States  to  $50  in  Wyoming,  British  Columbia,  New 
Brunswick,  and  Newfoundland,  and  (100  in  Saskatchewan;  those  for 
evident  licenses  from  75  cents  in  North  Dakota  to  $5  in  Washington, 
od  97  ($5  for  moose  and  caribou  and  $2  for  deer)  in  Ontario. 

A  new  kiod  of  hunting  license,  often  known  as  the  '^ alien''  license, 
las  recently  been  adopted  by  several  States  to  restrict  hunting  by  per- 
oos  who  are  not  citizens  of  the  country.  Thus  Alabama,  Florida, 
f  e w^  Hampshire,  Pennsylvania,  Liouisiana,  South  Carolina,  Texas,  Utah, 
nd  Wyoming  provide  that  all  hunters  who  are  unnaturalized  resi- 
ents  of  the  State  miiist  obtain  the  same  license  required  of  nonresi- 
ents;  Massachusetts  has  a  special  $15  license  for  resident  aliens,  Con- 
ecticut  and  Maine  a  $15,  and  Washington  a  $50  license  for  nonresi- 
ent  aliens,  Calif omia  a  $25  license  for  all  aliens,  and  Manitoba  a  $100 
eenf^e  for  all  who  are  not  British  subjects. 

Liiceoses  are  generally  issued  only  for  the  open  season,  and  thus 
jc pi ro  at  fixed  dates.  Some  are  necessarily  very  brief  in  duration. 
Itobis&n  issues  a  $25  nonresident  deer  license  good  only  for  twenty 
%ys»  in  November;  Vermont,  a  $15  nonresident  deer  license  good  only 
>r  the  last  six  consecutive  week  days  of  October.  In  a  few  instances 
^^dses  are  issued  at  reduced  rates  for  a  week  or  for  a  few  days.  Of 
119  character  are  the  $5  nonresident  bird  license,  good  for  one  week, 
sued    by  British  Columbia;  the  guest  licenses,  good  for  five  days, 

a  8oa<*oiifl  depend  on  regolations  of  game  commisfiion. 

^jjfot  Inctaduig  Geoi^a,  in  which  a  license  must  be  secured  to  hunt  for  market. 
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issued  by  Alberta  and  Saskatchewan,  and  the  daily  licenses  issued  fo: 
hunting  birds  in  Colorado  and  any  gaoae  in  Lafayette  C!ounty,  Fla. 

Eleven  States  issue  licenses  gocia  only  in  the  county  named  therein— 
Alabama,  Colorado,  Florida,  Georgia  (market  hunting),  Iowa,  Marr 
land,  Mississippi,  Missouri,  South  Carolina,  South  Dakota*  arJ 
Washington — with  fees  ranging  from  $1  for  residents  of  Alahuna  hi.  . 
Washington,  to  $50  for  residents  hunting  ducks  for  market  in  Sou'.. 
Carolina. 

Twenty-eight  States  and  8  Canadian  Provinces  allow  nonresiotnt 
licensees  to  carry  or  ship  out  of  the  State  or  Province  a  limited  amon:  * 
of  game,  while  this  privilege  is  denied  by  15  States  and  Territories  ui; 
1  Canadian  Province.     Maine,  Michigan,  and  Montana  issue  export 
permits  additional  to  the  hunting  license. 

Nonresident  landowners  or  taxpayers  are  not  required  to  pay  tli 
usual  fee  in  Maryland  (most  counties),"  Massachusetts,  Hew  Hami- 
shire,  New  Jersey,  North  Dakota,  Tennessee,  Nova  Scotia,  and  Pri:  ^ 
Edward  Island.  But  to  secure  this  exemption  in  Massachusetts  :i:<  J 
New  Haim)shire  the  nonresident  hunter  must  own  land  to  the  valuf  « •' 
$500  and  $1,000,  respectively;  in  Tennessee,  Nova  Scotia,  and  Prir.M 
Edward  Island  he  must  pay  a  tax  of  at  least  $100,  $30,  or  $25  pn 
annum,  respectively,  and  in  North  Dakota  must  own  or  cniti\tatt  i 
quarter  section  of  land.  Similar  exemptions  are  made  in  the  casi  i 
resident  landowners  and,  in  some  instances,  their  tenants  hantini:  <  i 
their  land  in  Alabama,  California,  Colorado  (farming  or  ^raaeing  hv.\ 
only),  Connecticut,  Illinois,  Indiana,  Kansas.  Montana^  North  Dak  *- 
and  Oregon,  and  no  license  is  required  of  tnose  hunting  within  th-  i 
own  county  in  Minnesota,  Missouri,  or  Nebraska.  Special  exemptii  r  i 
are  made  in  favor  of  nonresident  members  of  fish  and  game  c)u>'-  ^  i 
Kansas,  Massachusetts,  Qhode  Island,  and  Quebec.  In  Vtr^nia  :  i 
license  is  required  of  bona  fide  guests  of  residents,  and  in  Ontario  -  i 
fee  is  charged  for  a  guest  license. 

In  Maine,*  South  Dakota,  Wyoming,  New  Brunswick  fon  wild  Ian  -  i 
and  Nova  Scotia  nonresidents  are  not  permitted  to  nunt  big  ir»  i 
unless  accompanied  bv  qualified  guides,  and  in  Colorado^  Maine,  M 
tana,  Wyoming,  Alberta,  New  Brunswick,  Newfoundland,  N  i 
Scotia,  and  Ontario  guides  are  licensed.  Maine,  Alberta^  and  N  i 
Brunswick  also  license  camp  help.  Nearly  every  State  requires  Iici»:  -  i 
to  have  their  licenses  in  personal  possession  while  hunting  and  to  ex  •  i 
them  on  demand  of  any  warden  (in  New  Hampshire  of  any  per<!oi 

Details  in  regard  to  hunting  licenses  are  given  in  the  folh*-*  i 
table.  In  every  case  the  statement  regarding  the  fee  includ»^  •  i 
amount  charged  for  issuing  the  license  by  the  county  clerk  or  ^  t  i 
officer. 

<^  AH  the  counties  of  Maryland  allow  nonresidents  to  hunt  without  lioenK^  <  ^n  *     i 

tation  of  landowners,  except  Allegany,  Caroline,  Dorchester  (onleai  iebitivv>  i 

rett,  Kent,  Somerset,  Talbot,  Wicomico  (unless  accompanied  by  a  rendeot  .  i 
Worcester. 

^On  wild  lands  of  the  State,  except  from  December  1  to  15. 

^'The  following  counties  in  North  Carolina  require  hunters  to  obtain  wnttr-  i 

mission  for  hunting  on  lands  other  than  their  ow-n:  Anson  (lAnesborO  Tow*»^  \ 

Cherokee,  Clay,  Craven,  Currituck,  Davidson,  Henderaont  Hertford,  Joii«6»  M^  ^    i 

Martin,  (Cross  Roads,  New  Hope,  Goose  Nest.  Hamilton,  and  Poplar  Poir.t  •  i 

ships),  Montgomery,  Nash,  Randolph  (townsnips  of  Back  Greek,  FVunk^r-  i 

[quail] ,  and  part  of  Columbia ) ,  Rich mond  ( Mineral  Springs  and  Wolfpi t  torn  n^  i 

Robeson  (south  of  the  Carolina  Central  Railroad  and  ea»t  of  the  Gwralina  N«^^  i 

Railroad) ,  Rowan,  Rutherford  (Rutherford  Township),  Union,  Wayne^  sod  Y»^  .    | 
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ppENDix.— TABLES  SHOWIVG  CLOSE  SEASOHS  FOB  GAME  TJHBEB 

COTJHTY  LAWS. 

In  several  States  local  laws  prevail  to  such  an  extent  as  to  require 
ecial  tables.  The  county  laws  of  Virginia  and  Tennessee  were 
pealed  in  1903  and  those  of  Alabama  in  1907,  but  local  laws  are  still 
e  rule  in  Maryland  and  North  Carolina.  In  California,  under  the 
unty  government  act  of  April  1,  1897,  boards  of  supervisors  were 
thorized  to  shorten  the  open  seasons  for  game,  and  this  privilege  was 
orcised  so  generally  that  the  seasons  fixed  by  the  State  law  were  mate 
illy  modified.  In  J  uly,  1905,  the  district  court  of  appeal  of  the  second 
pellate  district,  in  passing  on  the  constitutionality  of  the  dove  ordi- 
nee  of  Los  Angeles  County  (Ex  parte  Prindle,  1  Cal.  App.  Dec. ,  280), 
[flared  this  authority  abrogated  by  an  amendment  to  the  constitution 
rt.  IV,  sec.  25i)  adopted  in  1902,  and  in  July,  1906,  the  superior  court 
San  Bernardino  County  held  the  game  ordinance  of  that  county 
"^alid  on  the  same  grounds.  Consequently  these  local  seasons  are 
I  here  included. 

[n  the  following  table  the  season  for  each  kind  of  game  under  the 
ite  law  (if  an^)  is  first  given,  after  which  the  local  exceptions  are 
ted  by  counties: 

BIARTIiAND. 

Close  aeaaonafor  game  under  county  laws.^ 


Kindii  of  game. 


(ex- 


illegBny 

iiirrett 

Vuithlngton. 

rrel,  I>ec.  l-8ept.  1 
>t  nei  foUowR): 

LlIf*SnD}r,  Cecil 

itiiie  Anindel 

ialtimore 

:arolino 

^rcclortck  (gray  or  lox). . 

Inrford 

lent 

lt>ii(«omei7(gr»y) 

I'MJthitigton 

V  toomlco 

;h  rrptt,  Prtnce  Qeorge. . . 

>it: 

inltinore,  Baltimore 

auj     (sale).    CalTert. 

FrtMleilck.  Kent,  Wanh- 

{ HIT  ton. 

l)fip&tiy 

nne     Amndel, 

Qtxoen  Anne. 
H.rc>Uue 


Cecil. 


Clooe  seasons. 


Jan.  1-Oct.  15. 
Jan.  1-Oct.  1. 
Jan.  1-Nov.  1, 


Jan.  1-Sept.  1. 
Dec.  24-Sept.  1. 
Nov.  2-Sept.  15. 
Jan.  I6-8ept.  1. 
Nov.  16-Sept  1. 
Dec.  1-SepL  1. 
All  the  year. 
Dec.  15-Aug.  1. 
Dec.  25-Scpt.  15. 
Feb.  15-nSept.  1. 
Unprotected. 

Dec.  25-Nov.  1. 


Dec.  1-Nov.  1. 
Dec.  25-Nov.  15. 

Jan.  16-NoT.  15. 


Kinds  of  game. 


Rabbit— Continued. 

CaxToU,  Howard 

Charles 

Dorchester,  Talbot 

Garrett 

Harford 

Montgomery  b 

Prince  George 

St.  Mary 

Somereet 

Wicomico,  Worcester 

Qoail  (or  partridge): 

Baltimore,  Baltimore 
City,  Charles,  Freder- 
ick, Kent,  St.  Mary, 
Washington. 

Allegany 

Anne  Arundel.  Cecil, 
Queen  Anne. 

Calvert 

Caroline  ..« 

Carroll,  Howard 

Dorchester,  Talbot 

Garrett 

Harford 

Montgomery 


Close  seasons. 


Dec.  25-Nov.  10. 
Jan.  16-Oct.  15. 
Jan.  1-Nov.  1. 
Feb.  1-Nov.  1. 
Dec.  1-Nov.  1. 
Dec.  2()-Nov.  1. 
Dec.  26-Nov.  9. 
Jan.  16-Nov.  1. 
Jan.  1-Nov.  15. 
Jan.  15-Nov.  15. 

Dec.  25-Nov.  1. 


Dec.  1-Nov.  1. 
Dec.  25-Nov.  15. 

Jan.  11-Nov.  1. 
Jan.  le-Nov.  15. 
Dec.  25-Nov.  10. 
Jan.  1-NoT.  1. 
Until  Oct.  1. 1906. 
Dec.  1-Nov.  1. 
Dec.  20-Nov.  1. 


i^  tin  lawful  to  hunt  on  election  day  in  Baltimore,  Frederic  Ic,  or  Harford  oountiee,  and  In  Fred- 
<.*oonty  it  Is  unlawful  to  hunt  with  gun  or  rifle  Oct.  10-Nov.  1. 
LI  Jintf  hy  other  means  than  shooting  prohibited  Nov.  1-Jan.  15. 

(49) 


50 


MABYIJLNIX— Continued. 
Close  9ML9(m9jor  game  under  cowrdy  laws — Continued. 


Kinds  of  game. 


Close  season. 


Quail  (or  partridge)— Cont'd. 

Prince  George 

Somerset,  Wicomico, 
Worcester. 
Raffed  grouse  (or  pheasant): 

Baltimore,  Calvert,  Caro- 
line, Charles,  Freder- 
ick, Kent,  Talbot. 

Allegany  

Anne  Arundel,  Cecil 

Carroll,  Howard,  Queen 
'Anne,  St.  Mary. 

Baltimore  City  (sale) 

Dorchester,  wicomioo, 
Worcester. 

Garrett 

Harford 

Montgomery 

Prince  George 

Washington 

Somerset 

Elnglish  pheasant,  Mongo- 
lian pheasant,  Dec.  25- 
Nov.  1  (except  as  follows): 

Anne  Arundel 

Howard 

Dorcht'ster 

Garrett 

Prince  Geoive 

Wicomico,  Worcester 

Wild  turiiey: 

Bal  ti  more,  Bal  timore 
City  (sale),  Calvert, 
Caroline,  Charles, 
Prince  George,  Talbot. 

Allegany 

Dorclifster,  Wicomico, 
Worcester.a 

Frederick 

Garrett 

Howard 

Kent 

M  ont^oraery 

Washington , 

Anne  Arundel,  Carroll, 
Cecil,  Harford,  Queen 
Anne,  St.  Mary,  Somer- 
set. 
Dove,  Dec.  25-Aug.  16  (ex- 
cept as  follows): 

Carroll,  Frederick,  Wi- 
comico. 

Dorchester 

Kent 

Somerset 

Washington 

Wild  pigeon,  Kent  County. 
Woodcock: 

Baltimore,  BaJtimore 
City  (sale),  Calvert, 
Frederick,  Howard, 
Kent. 

Allegany 

Anne  Arundel 

Carol  Ine 

Carroll 

Cecil 

Charles 

Dorchester,  Montgomery 

Garrett 

Harford 


Dec.  a6-Nov.  9. 
Jan.  J5-NOV.  16. 


Dec.  26-NoT.  L 


Dec.  1-Nov.  1, 
Dec.  25-Nov.  16. 
Dec.  25-Nov.  10. 

Dec.  25-Oct  1. 
Feb.  1-Nov.  10. 

ToOct.  1, 190&. 
Dec.  1-Xov.  1. 
Jan.  l-SepL  1. 
Dec.  26-Nov.  9. 
Dec.  26-Anr.  12. 
Unproteetea. 


Doc.  25-Nov.  15. 
Dec.  26-NoT.  la 
Feb.  1-Nov.  10. 
Until  Oct.  1.1908. 
Dec.  26-Nov.  10. 
Feb.  1-Nov.  IOl 

Dec.  25-Nov.  1. 


Dec.  1-NoT.  X, 
Feb.  1-Nov.  10. 

Jan.  16-Nov.  16. 
Until  Oct.  1,  IMS. 
Dec.  26-Nov.  10. 
All  the  year. 
Mar.  I-Nov.  1. 
Jan.  1-Nov.  1. 
Unprotected. 


All  the  year. 

Jan.  l-Aug.  1. 
Dec.  25-Aug.  1. 
Jan.  1-Aug.  10. 
Dec.  25-Aug.  12. 
Dec.  25-Aag.  1. 

Dec.  25-Nov.  1.  b 


Dec.  1-Nov.  1. 
Aug.  16-June  14. 
Jan.  16->luly  4. 
Dec.  25-Julv  16. 
Dec.  25-Nov.  16. 
Feb.  24r-July  6. 
Jan.  1-July  1. 
Dec.  1-Oct.  1. 
Dec.  1-July  1. 


Kinds  of  game. 


Woodcock — ConUnoed. 

Prince  George 

Queen  Anne 

St  Msrr 

Bomeiwt 

Talbot 

Waahington 

Wicomico 

Worcester 

Plover,  May  l-Ao^.  15  (ex- 
cept as  follows) : 

Anne  Arundel 

Carroll 

Kent 

Prince  Qeoiige 

Somerset 

Wicomico 

Worcester 

Snipe,  May  l-Aug.  15  (except 
as  follows): 

Anne  Arundel 

Qftrroll 

Kent 

Prince  Geoige 

Somerset 

Wk»intoo 

Worcester 

Bom  rail  or  oxtolan.  Nor.  1~ 

Sept.  1  (except  as  lollows) : 

Anne      Arundel      end 

Prince  Geonge— 

Patapfico  or  Potomac . 

Patuzcnt  River 

Caroline,  Kent 

Cecil 

Harford 

Talbot 

Somerset 

Reedbird,  Nov.  l-SepL  1  (ex- 
cept as  follows): 

Cecil 

Bariocd 

Patuxent  River 

Somerwt 

Duck  (except  wood  duck). 

gt)oee,   brant,   swan,  ami 

other  wildfowl.  Apr.  10- 

Nov.  1  (except  as  follows): 

Anne  Arundel  (on  Ma- 

gothy.  Rhode,  Severn, 

and  west  rivers). 

C&ro1lDe(durk) 

Cecil,  Harford 


do^f^'' 


(dnck 


Kent 

Petnxeat    River 

and  goofie). 
Someniet  (duck) 

Qocwe 

Talbot  (wild   fowl)   on  t 

Great  ChopCank  Rirer. 

Allegany 

Weed  or  summer  duek«  Apr. 
10-Nov.  1  (except  as  UA- 

lows)! 

Charles  (acorn  duck) 

Dorchester «...) 

Somerset | 

Talbot,  Wicomico • 

Worcester 


Dec2&Jv  ' 

Feb.  Wol.' 
FetK*^«V 
Jan.l-Jo'' 
Jan.  l>io ) 
Dec.2>J.  •  - 
Feb,  1-Jr- 
Feb.l-St«  ' 


Atyr.Ifi-Si*^'- 
May  \<^r  • 
DCC2VA-;- 

MayHN?.:, 
Jiin.  l*-><'  * 

AM- 1*-^*- 
Xayl-^* 

iOMl-M** 

M»yi-6«f*: 

Mayl-> 
Jan.  li-V  • 
rnpcp^*'"- 


Nov.  1-«C 
Xa«.l<^' 
Jaiulfc^ 
Dec.3V> 

Dec.  l-f<»- 
Jan.  !>?•'- . 

Dec  25-^ 
Dec.  1-**1 
Jan.  1-^T 


MayW*t' 


Apr.>*<« 

Sfccaaj   ' 

Apr.*-^' 
Apr.l^^ 

Apt.  U* 
Apr.  J-^ 


I' 


Apr.  1^' 

Jaa  »-?•" 
Jaa.1* 
Mat.l-^ 


a  It  in  not  clear  whether  or  not  the  law  protects  the  wild  turkey  In  these  countlea. 

b Except  July  in  Baltimore  City,  Calvert,  Frederick,  Howard,  and  Worcester. 

« Otherwise  w  stated  in  State  law. 

<f  Wildfowl  shooting  is  alsio  prohibited  on  Bohemia, Elk,  and  Becsafia*  Hrem  Apr.  ^^'*. 
TuesdayH,  Thurs<iays,  and  Sundays:  on  Magothy  River,  Mondays.  Wednesdm.  FrWeys.**"  ' 
on  the  Patuxent  River.  Sundays;  on  Rhode  and  West  rivers.  Tuesdays,  Tnursdar^ -^i' 
Sundays;  on  Severn  River,  Tuesdays,  Thursdayn,  Fridays,  and  Sundays;  and  on  th«»9u*qti.  -' 
Apr.  1-Nov.  1,  and  Tuesdavs.  Thursdays,  and  Sundays,  also  Saturdays  in  November  afi<3  *'' 
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NORTH  CAROLINA. 

Clo9e  ieaaonfor  game  under  county  laufB— Continued, 


Kln<!i  of  game. 

Close  seasons. 

Kinds  of  game. 

Close  seasons. 

p.    Feb.  1-Oct.  1  (except 

OpoHSum:  b 

as  followt^: 
Am  he,   Chatham,  David- 

Alamance. Caswell  .Chat- 

Feb. 1-Oct.  1. 

To  Nov.  1, 1910.  a 

ham,  Durham.  Frank- 

son, Fonyth,  Qoilford, 

lin.  Graham.  Guilford, 
Halifax,  Mecklenburg, 

Bfontgumery.  Moore, 
Randolph^Richmond, 

Moore,  Orange.  Pam- 
lico, Wake,  Warren. 

K<x*kingbam.8cotland, 

Stanly,   Stokes.  Barry, 
Watauga.  Wilkes.  Yad- 
kin. 

Clay 

Apr.  1-Nov.  1. 
Feb.  1-Oct.  1. 

Greene 

Harnett,  Lincoln 

Jan.  1-Oct  1. 

Bonn  fort,  Northampton.. 

Feb.  1-Aug.  16 

McDowell 

Mar.  1-Oct  16. 

Bladen.e  Yancy 

Dec.  1-Nov.  1. 
Feb.  l-Sept  L 
Jan.  1-Oct.  1. 

Mitchell 

Feb.  16-Oct  1. 

Brunswick 

Quail  or  partridge.  Mar.  ]- 
Nov.  1  (except  as  follows): 

Biirko.    Cleveland,    Co- 

lujnbuji,<' 

Feb.  1-Aug.  1. 

Alexander 

Jan.  16-Dec.  1. 

Cartervt,  Jone» 

Jan.  20-Noy.  20 

^^anwell 

To  Feb.  28.  1911. 

Buncombe 

Burke.  Catawba,  Edge- 
combe. Forsyth.  Nash. 

Feb.  1-Nov.  14. 

C!li4frokee. 

To  Feb.  28, 1917. 
Jan.  1-Sept  1. 

Feb.  Ifr-Nov.  16. 

:?rttvon,   Halifax,   New 

Hanover,  Warren 

Cabarrus,  DavidsoiL  Du- 
plin,   Fmnklin,   Guil- 
ford,    Macon,     Mont- 
gomery, Randolph,^  J 
Swain,  Wilson. 

Mar.  1-NoY.  15. 

r*nnitnck« 

Mar.  l-8ept.  20. 
Mar.  l-OcL  16. 

Uare    (except    Hatteiaa 
Banks,  to  filar.  4, 190B). 
[}nin vtUe,  Person,  Vance. 

Jan.  15-9ept  1. 

Hertford 

Oct  l-Fcb.  1. 
To  Feb.  4. 1917. 

Camden,   Cherokee, 
Clay,  Currituck,  Davie, 
Iredell,  Pasquotank, 
Perquimans,  Rowan. 

Cleveland,    Lincoln. 
Stokes,  Surry.  Yadkin. 

Mar.  1-Dee.  L 

McI>owell 

Madison 

Jan.  1-Dec.  1. 

Mitchell/ 

Nov.  1-Oct.  16. 
Nov.  1-Sept.  1. 
All  the  year. 
Feb.  l^uly  16. 
Jan.  1-Nov.  1. 
Dec.  l^-Oct.  16. 
Feb.  1-Oct.  16. 
Unprotected. 

Kaah 

Feb.  1-Dec.  1. 

Onsilowa 

Pamlico 

Columbus,  Richmond 

Dare,  Tyrrell.  Vance 

Durham,  Maalaon 

Gaston 

Apr.  1-Nov.  1. 
Mar.  1-Oct.  16. 

Robeeon 

Feb.  1-Nov.  16. 

ryrrell* 

Jan.  16-Nov.  28.* 

Camden.  Chowan.  Cum- 

Henderson 

Apr.  1-Nov.  15. 

berland.  Duplin,  Edge- 

Hyde 

Mar.  20-Oct.  15. 

combe.  Gates,  Greene, 

Mecklenburg 

Jan.  10-Dec.  1. 

Harnett,  Hyde.  John- 
ston. Lenoir.   Martin. 

Mitchell 

Feb.  15-Oct  1. 

Northampton 

Feb.  1-Nov.  1. 

l*a!iqaotank,     Perqui- 
mans. Pitt,  Washing- 

Union 

Jan.  16-Dec.  16. 

Watauga  1 

Mar.  1-Sept  1. 

tf>n,  Wayne,  Wilson. 

Graham,  Onslow 

Unprotected. 

Irrel:* 

Pheasant: 

B4^  ufort,  Chowan  .Cleve- 

Mar. 1-NoT.  1. 

Ashe.  Chatham.   David- 

To Nov.  1, 1910. 

land,     Dare     (except 

son,  Forsyth,  Guilford, 

gray  squirrel  on  Hat- 
teras  Banks  to  Mar.  4, 

Muntgomery,  Moore, 
Randolph,6Rlchmond, 

1908).  Gates.  Hertford. 

Rockingham, Scotland, 

Lenoir,  Mecklenbnig. 

Stanly,  Stokes,  Surry. 
Watauga.  Wilkes.  Yad- 

Perquimans, Pitt. 

Sertlf .  Carteret.  Craven, 

Mar.  l-Ock  1. 

kin. 

. 

Jonefi.    Martin,   Pam- 

Nov.  l^an.  16. 
Mar.  l-8cpt  1. 
Feb.  1-Oct.  1. 
Jan.  1-Dec.  1. 
Feb.  16-Oct.  1. 

Apr.  l-Sept  1. 
Apr.  1-Oct.  1. 

Buncombe 

Feb.  1-NoT.  14. 

Burke 

Feb.  15-Nov.  15. 

rcll. 

Cherokee 

To  Feb.  28,  1912. 

Edgecombe 

Mar.  1-Nov.  16. 

Pirankiln 

Clay 

Mar.  1-Dec.  1. 

3rv*ene 

Granville,  Macon 

Henderson 

Mar.  1-Nov.  1. 

HadirMin 

Apr.  1-Nov.  1. 
To  Jan.  1. 1912. 

lltrhcll 

McDowell 

lt<>ntj!omery.     Transyl- 

Mad  Ison 

Feb.  1-Nov.  16. 

vania 

Mitchell 

Feb.  15-Oct.  1. 

Plender .  ..^ 

Rowan 

Feb.  1-Dec.  1. 

%or  miscd  in  private  preserves  may  be  killed,  sold,  or  tised  at  any  time. 

H  hunting  is  prohibited  in  part  of  Columbia  Township,  Randolph  County.  Jan.  16-Nov.  15,  and 

ither  part  hunting  bv  landowners  and  tenants  Is  prohibited  Mar.  1-Nov.  16. 

Carver  Creek  ana  white  Creek  townships. 

hln  half  mile  of  Lake  Waccamaw. 

north  side  of  Poplar  Branch  Township. 

ir  without  horns  protected  all  the  year. 

New  River  or  within  100  vards  thereof. 

part  of  region  between  Alligator  River  and  county  line  Feb.  Ifr-Aog.  1. 

Lanesboro  township  only. 

Frank liniville  Township  Jan.  15-Nov.  15. 

season  extends  to  last  Thursday  in  November. 

Cove  Creek  Township  all  the  year. 
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Ctow  mauonBfoT  game  under  eouviy  2aiM— CoDtunied. 


Kinds  of  game. 


Pheasant— ConUnned. 

Rutherford  (English, 
Mongolian). 

Stokes , 

Swain , 

Transylvania  (English, 
Mongolian,  Califomla, 
to  Not.  1, 1910). 

Watauga 

Wild  Turkey,  Mar.  l-Nov.  1 
(except  as  follows): 
Ansona , 

Buncombe 

Burke 

Cabarms,  Cherokee,  Da- 
vidson, Edgecombe, 
Oullford,  Maoon.  Wil- 
son. 

Clay,  Randolph,  5  Row- 
an, Stokes.    ^ 

Columbus 

Davie 

Henderson 

Madison 

Mitchell 

Northampton 

Pamlico 

Pender 

Richmond 

Union , 

Carteret,  Dare,  Qraham, 
Onslow,  Stanly,  Swain, 
Tyrrell. 
Dove,  fark,  robin,  Mar.  1- 
Nov.  16   (except  as   fol- 
lows): 

Buncombe  (dove) , 

Burke , 

Cabarrus,  Cherokee, 
Edgecombe  (except 
dove,  Oct.  1-Ang.  1), 
Oullford,  Macon 
(dove). 

Columbus  (dove) 

Davidson,  Richmond ... 

Davie,  Rowan 

Halifax  (dove) 

Henderson 

Hyde 

Madison  (except  dove, 
Feb.  1-Nov.  16) 

Mecklenburg 

Mitchell 


dose  seasons. 


To  Mar.  8, 191a. 

Feb.  1-Dec.  1. 
Jan.  1-Nov.  20. 
Mar.  1-Nov.  1. 


To  Jan.  1, 1911. 


Jan.  2(^Nov.  30. 
Feb.  l-NoY.  14. 
Feb.lfr-Nov.lA. 
Mar.  1-Nov.  1& 


Feb.  1-Dec  1. 

Apr.  1-Nov.  1. 
To  Mar.  1,1906. 
Apr.  1-Nov.  15. 
Feb.  1-Nov.  15. 
Feb.l5-Oct.l. 
Feb.  1-Nov.  1. 
Mar.l-Octl. 
Feb.l-Oct.1. 
Jan.  1-Oct  1. 
Jan.  15-Dec.  16. 
Unprotected. 


Feb.  1-Nov.  li. 
Feb.16-Nov.lfi. 
Mar.  1-Nov.  16. 


I  Apr.  1-Nov.  1. 
Apr.  1-Oct.  Ifii 
Mar.  1-Dec.  1. 
Feb.  1-Aug.  1. 
Apr.  1-Nov.  16. 
Mar.lfi-Nov.l. 

Jan.  1-Dec.  1. 
Feb.  1-Nov.  16. 
Feb.l5-Oct.l. 


Kinds  of  game. 


CkmtmnAi 


Dove,  lark,  etc— Contliined. 
Northampton      (except 
dove,  I>Bb.  Ifi-Nov.  l) . . 

Stokes 

Union 

Vance 

Warren  (dove) 

Carteret,    Dnplin,    Giar- 
ham,  Moore,  Onslow, 
Swain,  Wilson. 
Woodcock: 

Brunswick,   New    Han- 
over  

Cherokee,        Granville, 

Randolph  ft 

Craven,  Jones 

Edgecombe 

Hendermn 

Madison 

Mitchell 

Rowan 

Stokes 

Snipe:  6 

Ansona 

Brunswick,    New   Han- 
over  

Cherokee,  Edgecombe 

Qranville 

Halifax,  Warren 

Madison 

Mitchell 

Marsh  hen,  curiew,  and  other 
shore  birds:  b 
Ansona 

Carteret 

Cherokee,  Edgecombe... 

Qranville 

Henderson 

Madison 

Stokes 

Wildfowl:  6 

Anson 

Beaufort  (summer duck ) . 
Branswiclt,New  Hanover 

Carteretd 

Craven,  Granville,  Jones 

Currituck* 

Dare/ 

Edgecombe,  Oullford... 

Henderson 

Hydev 

Madison 

Stokes 


Fehwl-SoT' 

Febul-De-.l 

JAn.l&-L>»-~ 

Mar.]6-0n- 

Feb.  1-Acs  1 

Unprotected 


Jan.l-S9pt.I 

Mar.l-KoT' 
Feb-l-Ser: 

Mar.l-N-r. 
All  tbe  yei* 
Jan.  l-Der  * 
Frt>.lfr-On 
Feb.  I-Dk  ' 
FlBbil-Dee.1 

Jaa.»-N«^  * 
Mar.l-feft 

1-Nl'T 

Mayl-Ft    : 

Jan.  I-I>«r  ' 
Feb.  U-«vt 


Jan.  10-S* 
Apr.  1-AM 
liar,  l-'t "^ 
Mar.  1-^  ■ 

AU  th«  y-^ 
Jan.  l-I'*' 
Feb.!-©* 

Jan.»-V 
Feb.  l-sc.- 
Mar.  1'-*: 
Apr.  1  ^ 
Mar.  l-^'** 
Apr.  l-^« 
Mar.  ]i>-^ 
Mar.  1-^  ' 
All  th*   <« 

Jan.  l-l*" 


a  In  Lanesboro  Township  only. 

h  All  hunting  is  prohibited  in  part  of  Columbia  Township,  Randolph  Goonty,  Jau.  15->«>% 
another  part  hunting  by  landowners  and  tenants  Is  prohibited  Mar.  1-Nov.  16. 

c  Ducks  only. 

d  Applies  to  shooting  from  batteries  and  sneak  boats. 

« Applies  to  hunting  over  decoys.    In  addition  to  this  dose  season,  Wedncsdaym.  Ssior^' 
SundayM  are  closed  for  all  huntink.    Ring  shooting  is  prohibited  Apr.  1-F^.  16. 

/  Applies  only  to  hunting  for  sale. 

g  Battery  shooting  prohibited  on  Wednesdays,  Saturdays*  and  Bimdajs  on  Buatteo  Sooad. 
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Compiled  from  the  PaMtcatlons  of  the  Asriailtnnl  Experiment  StatloiM, 


ICB  FOR  HOUSBHOLD  USB.  COOPERATION  IN  UAREBTING  CROPS. 

CULTURE    AND  VARIETIES   OF  ROOT        INCUBATION  OF  EGGS. 

CROPS.  CAUSES  OP  DEATH  OF  YOUNG  CHICKS. 

eOWPEAS  AND  SOY  BEANS.  SNOW  FOR  POULTRY. 
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WASHINGTON: 
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1907. 


THE  AGRICULTURAL  EXPERIMENT  STATIONS. 

MlSSOUBI — 


Alabama — 

College    Station:    Auburn;    J.    F. 

Diiggar.a 
Canebrake    Station :     Vniontown; 

J.  M.  Richeson.6 
Tuskegee   Station:    Tmkegee;   G. 
W.  Carver.* 
Alaska— -Sf if fca;  C.  C.  Georgeson-c 
Arizona— TMr/»on:  R.  H.  Forbe8.o 
Arkansas— Fai/etf<JvtW^:   W.    G.    Vin- 

cenheller.o 
CKLX¥0^m\— Berkeley:    B.     J.     Wick- 

8on.« 
Coix)RAno — Fort  Collins:  L.  G.  Carpen- 
ter.« 
Connecticut — 

State  Station :  2Vcm?  Haven;  B.  H. 

Jenkins." 
Storrs  Station:  Storrs;  L.  A.  Clin- 
ton.'* 
Delaware — yetcark:  Harry  Hayward.« 
FiX)RTDA — Gaines ville:  P.  H.  Rolft.« 
Georgia — Experiment:  Martin  V.  Cal- 
vin." 
Hawaii — 

Fetleral  Station:  Honolulu;  J.  G. 

Snilth.*^ 
Sngar    Planters'    Station:    Hono- 
lulu: C.  F.  Eckart.« 
Idaho— Moscow:  IT.  T.  French.^ 
luJNois— rrftnna;  E.  I)avenport« 
Indiana — Lutayeiic:  A.  Goss." 
Iowa— .1i»r.s;  C.  F.  Cnrtlas.fl 
Kansas— J/a///jaf«aw;  C.  W.  Burkett* 
Kentttcky — Lexington:  M.  A.  Scovell.* 
Louisiana — 

State  Station:  Baton  Rouge, 
Sngar     Station:     Auduhon    Park, 

Nciv  Orleans. 
Nortli     Tx>nisiana     Station:     Cal- 
houn:   W.    R.    Dodsou     {Baton 
Rouge). f* 
Maine— OroHn;"c.  D.  Woods.o 
Maryland — College  Park:  H.   J.   Pat- 
terson." 
Massachusetts — Amherst:       W.       P. 

Brooks." 
Uicu WAS— Agricultural  College:  C.  D. 

Smith." 
Minnesota—/?*.     Anthony    Park,    8t, 

Paul:  E.  W.  Randall." 
Mississippi — Agricultural    College: 
W.  L.  Hntchinson." 

"Director.  *  Assistant  dlri'ctor. 
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College  Station:  VoluMibia:  III 

Waters." 
Fruit    Station:    Mountain   Gmf; 
P.  Evans." 
Montana — Bozeman:  F.  B.  Unfieldi 
Nebraska — Lincoln:  E.  A.  Burnett' 
Nevada — Reno:  J.  B.  Stiibbs.« 
New     Hampshire — Durham:     E    I' 

Sanderson.^ 
New  Jersey — New  Brunstrick:  R  P 

Voorhees." 
New    Mexico  —  Agricultural    CofU- 

L.  Foster." 
New  York — 

State    Station:     Genera:    W    » 

Jordan.o 
Cornell    Station:    ithaca:    L  ^^ 
Bailey." 
North  Caroijna — 

College    Station:    Raleigh:  f   * 

Williams." 
State    Station:     Raleigh:    B-   " 
Kilgore." 
North  Dakota — Agricultural  ''''• 

J.  H.  Worst" 
Ohio — Wooster:  C,  E.  Thome." 
Oklahoma — Stilltrater:    W.    U   ^ 

lish." 
OKEooy—Corrallis:  J.  Wlthypoml* 
Pennsylvania — State    College:  T 

Hunt." 
Porto  Rico — Mayaguez:  I>.  W.  Mu.' 
Rhode      Island  —  Kingston:     W 

Wheeler." 
South  Carolina — Clenuum  Colir^'   - 
I      N.  Harper." 
South  Dakota — Brookings:  J.  tT  ^ 

son." 
Tennessee — Knoxvillv:    11.    A 

gan." 
♦Texas — College  l^tation:   H.   H.  » 

rington." 
Utah— Loi^an:  E.  D.  Ball" 
Vermont — Burlington:  J.  I-  HUK* 
Virginia — Blacknhurg, 
Washington  —  Pullman:        R 

Thatcher." 
West    Virginia — Morganioum:   J 

Stewart" 
Wisconsin — Madison:  H.  K    R«^" 
Wyomtno-— ^ffram/r-  J.  !>•  Vcm^"" 


«•  Special  ajrent  In  chtnpr. 


EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Beal  and  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Station  Worls  is  a  subseries  of  brief  popular  bulletins  compiled 
from  the  published  reports  of  the  agricultural  experiment  stations  and  kindred 
institutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  .information  regarding  experiments  at 
the  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein^  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them,  and 
experience  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must  not  be  depended  upon  to  produce  "  rules  for  farming." 
IIow  to  apply  the  results  of  experiments  to  his  own  conditions  will  ever  remain 
the  problem  of  the  individual  farmer. — A.  C.  Tbue,  Director,  Office  of  Experi- 
ment Stations. 
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EXPERIMENT  STATION  WORK; 


ICE  FOE  HOUSEHOLD  XISE.^ 

The  matter  of  ice  and  ice  supplies  has  been  briefly  referred  to  in  a 
discussion  of  water  for  table  use  in  an  earlier  bulletin  of  this  series.^ 

The  purity  and  wholesomeness  of  the  ice  supply  has  heretofore 
seemed  to  be  a  matter  of  much  less  concern  to  both  sanitary  engineers 
and  consumers  than  the  quality  of  the  water  supply.  Yet  in  view  of 
the  increasing  uses  of  ice  its  purity  is  rapidly  becoming  a  matter 
of  but  slightly  less  importance  than  that  of  water.  While  the  chem- 
ical composition  and  the  factors  which  affect  the  purity  of  water  have 
received  a  large  amount  of  attention  by  the  agricultural  experiment 
stations,  little  study  has  been  made  of  ice  supplies  in  station  labora- 
tories. 

The  consensus  of  opinion  is  that  natural  ice  formed  to  a  reasonable 
depth  is  comparatively  pure  under  usual  circumstances,  but  that  it  is 
very  likely  to  be  contaminated  if  it  freezes  to  the  full  depth  of  a 
shallow  pond  or  stream,  or  if  it  is  flooded,  particularly  with  surface 
water.  The  Vermont  Experiment  Station  found  that  of  a  small 
number  of  samples  of  pond  ice  examined  all  were  unfit  for  household 
use. 

The  following  extracts  from  a  recent  publication  of  the  New  York 
State  department  of  health  regarding  ice  and  ice  supplies  bear 
directly  upon  this  question : 

In  general  there  are  a  great  many  conceiyable  ways  that  ice  and  ice  supplies 
may  become  infected.  The  danger  from  many  of  these  causes  of  infection  may, 
however,  be  so  remote  or  so  infrequent  as  to  hardly  merit  notice.  There  are, 
tiowever,  a  few  dangers  associated  with  the  formation  of  natural  ice  and  the 
harvesting  of  Ice  supplies,  as  now  generally  practiced,  which  do  merit  consid- 
eration. 

«  A  progress  record  of  experimental  inquiries,  published  without  assumption  of 
responsibility'  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
reported  by  the  stations. 

» Compiled  from  Vermont  Sta.  Rpt.  1808,  p.  177 ;  Mo.  Bui.  N.  Y.  Dept.  Health, 
23  (1907),  No.  2,  pp.  2-6. 

«  U.  S.  Dept  Agr.,  Farmers'  Bui.  262,  p.  5. 
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The  first  of  these  dangers  Is  the  one  due  to  the  harvesting  of  ice  from  poUotMi 
sources.  This  Ice  may  be  taken  from  ponds  or  rivers  which  have  been  pofloH 
by  sewage  and  may  contain  the  germs  of  typhoid  fever  and  other  dlaeaBes^ 

Secondly,  ice  may  become  contaminated  during  the  period  and  openitloD»  •' 
harvesting  by  filth  which  may  have  come  from  infected  sources.  The  ha  bo 
and  feet  of  laborers  or  the  hoofs  of  horses  may  he  the  channels  by  which  lu^ 
tion  may  be  transmitted  to  the  ice  even  after  it  has  been  taken  from  the  wa*<<' 
and  notwithstanding  the  purity  of  the  water. 

Thirdly,  ice  may  become  infected  from  surface  drainage  from  the  a<]jaiT. 
lands  during  thaws.    The  water  which  has  thus  flowed  over  Infected  fieid^iTtt 
may  have  been  fertilized  or  otherwise  infected  may  be  carried  onto  the  ke  s 
settle  and  be  frozen  into  it. 

Finally,  ice  may  become  infected  from  the  exposure  and  handlliis  lacidoLt 
distribution  of  it  in  our  cities  and  even  within  our  homes.     This  may  be  bf  • ' 
the  most  serious  mode  of  infection,  for  it  leaves  the  time  interval  between  i**/' 
tion  and  transmission  too  short  for  any  counteracting  influence  of  cold  t. 
exerted. 

The  opiportunities  afforded  for  infection  during  the  distribution  of  oor 
supply  are  many.    They  start  with  the  infection  by  the  Icemen  In  haadliit^ '' 
ice  and  include  infection  from  the  air  of  our  cities,  the  dirt  and  filth  giittrr«- 
while   the   ice    is   deposited   upon   pavements    and   sometlmeB    in    fttreeth   ' 
dirty  ice  broom,  the  water  w^ith  which  it  is  washed,  and,  finally,  the  hai>t:  ■ 
just  prior  to  placing  in  coolers  or  ice  chests.    To  be  sure,  these  scum*  &tN>'  ' 
largely  avoided  and  wholly  eliminated  by  final  and  careful  waahinie,  but  be?' 
as  ill  all  our  daily  habits  in  the  preparation  of  food,  sanitary  preoaQtto»    ' 
not  always  observed,  and  the  dangers  may  often  be  more  real  than  app«rpfat 

Notwithstanding  the  many  possibilities  of  ice  infection,  examr 
tion  of  the  literature  of  the  subject  shows  that  the  number  of  ^i 
demies  of  disease  attributable  to  ice  is  small.  The  reason  for  • 
small  mortality  from  ice  infection  "  of  which  we  have  aulbtc 
record,  is  due  to  a  series  of  natural  agencies  or  safeguards  •  * 
which  tend,  by  a  process  of  successive  elimination,  to  reduct 
entirely  destroy  the  bacterial  or  germ  life  that  may  have  *■■ 
originally  present  in  the  polluted  water  or  have  infected  thr  . 
after  its  formation,  or  even  after  harvesting.'' 

The  first  safeguard  or  iuflueuce  which  is  active  in  the  reiluction  of  li*cfr«" 
life  is  the  well-established  phenomenon  of  subsidence  and  oxidation  opoo  «' 
pended  matters,  including  bacteria  in  bodies  of  qulesi-ent  or  slowlj*  •'•• 
water.  This  action,  of  course,  will  eflfect  in  the  greatest  degree  the  piuiiW.** 
of  ice  harvested  from  ponds  and  lalces.  It  affects  in  a  large  measure,  h^nrr- 
ice  collected  from  rivers  and  especially  those  in  which  the  veiocUlt*  art  •■ 
enough  to  admit  of  formation  of  ice  of  suflScient  thiclcness  to  warrant  hari-r-  ■ 

The  second  agent  in  tlie  self -purification  of  Ice  Is  the  removal  of 
and  dissolved  matters  which  is  brought  about  during  the  action  of 
It  is  commonly  known  as  the  "  filtration  process  of  freezing.**  and  it 
only  the  suspended  matters,  such  as  particles  of  dirt  and  bacteria,  bfw 
chemicals  that  are  in  solution.     •     ♦     • 

Of  perhaps  the  greatest  influence  in  the  self-purification  of  Ice  l«  tfce  «?" 
of  low  temperature  upon  the  vitality  and  life  of  the  bacteria  theBiwrfv** 
has  been  found  by  nearly  all  observers  that  bacteria  exposed  to  loir  tei>^" 
tures  near  the  freezing  point  very  soon  lose  their  vitality',  and  If  CT|>*^»« 
a  sufficient  length  of  time  are  either  killed  or  beetmie  so  attenuated   »« 
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nonpathogenic,  i.  e.,  their  vitality  has  been  so  lowered  that  they  are  unable  to 
be  sufficiently  reylved  to  produce  disease. 

This  effect  of  low  temperature  upon  the  vitality  of  bacteria  is  proportional 
in  a  measure  to  the  degree  of  cold,  but  of  much  more  importance  is  the  effect  of 
the  time  of  exposure.  •  ♦  ♦  The  few  that  are  not  killed  after  exposure  for 
say  one  month  have  become  so  attenuated  as  to  be  imable  to  produce  disease. 

There  is  still  another  influence  depending  upon  time  of  exposure  that  must 
pot  be  confounded  with  the  phenomenon  of  cold  alona  This  is  the  influence  or 
destruction  of  pathogenic  [or  disease  producing]  bacteria  when  exposed  or  dis- 
Beminated  through  a  body  of  water.  It  has  been  found  that  without  special 
relation  to  temperature,  pathogenic  bacteria  are  slowly  killed  when  discharged 
into  a  body  of  water.  This  is  probably  due  partially  to  the  fact  that  water  is 
not  a  favorable  environment  to  most  species  of  pathogenic  bacteria  accustomed 
to  environment  In  a  human  being,  and  partially  to  the  fact  that  when  exposed 
to  the  ravages  of  other  water  bacteria  they  are  soon  destroyed.     •    ♦     ♦ 

These  facts,  while  emphasizing  the  great  immunity  bestowed  by  nature,  point, 
liowever,  to  the  real  dangers  of  Ice  infection  with  renewed  forca  There  still 
remain,  for  instance,  the  infection  due  to  handling  and  distribution ;  to  surface 
pollution  due  to  the  pernicious  practice  of  flooding  ice  to  get  a  thicker  crop; 
to  surface  pollution  due  to  rains  and  melting  snow  washing  pollution  from  side 
slopes  onto  ice  that  has  already  formed,  and  finally  to  the  dangers  of  artificial 
fee  when  this  has  been  manufactured  from  contaminated  water  and  delivered 
tu  consumers  before  the  natural  processes  of  purification  have  had  an  oppor- 
tunity to  become  active  or  effective. 

It  Is  for  the  removal  of  some  of  these  possible  or  residual  dangers,  notwlth- 
Htunding  the  high  efficiency  of  natural  purification,  that  regulations  looking  to 
ttie  conservation  of  our  ice  supplies  become  desirable  If  not  necessary.  ♦  ♦  ♦ 
f  t  needs  no  proof  to  show  that  ice  harvested  from  the  vicinity  of  sewer  outlets 
^vould  be  loathsome  If  not  dangerous.  In  fact,  even  if  there  were  no  danger 
from  such  a  procedure  there  would  still  be  an  aesthetic  objection  to  organic 
21  nd  other  filth  associated  with  polluted  waters  that  make  incumbent  the  form- 
lij^  of  laws  for  the  protection  of  our  ice  supplies. 

With  the  growth  of  population  and  manufacturing  industries  the 
pollution  of  streams,  ponds,  and  lakes  is  becoming  so  general  as  to 
render  it  more  and  more  difficult  to  find  unpolluted  bodies  of  water 
from  which  to  harvest  natural  ice.  It  therefore  becomes  increasingly 
important  to  guard  against  this  source  of  danger  to  the  public  health, 
particularly  as  the  demand  for  ice  is  steadily  growing  and  its  uses 
rapidly  multiplying. 

CULTUKE  AND  VABIETIES  OF  BOOT  CBOPS.« 

• 

^s  explained  in  an  earlier  number  of  this  series,'*  root  crops  are  a 
^^aluable  feed  for  stock,  especially  during  the  winter  when  they  sup- 
> lenient  the  rations  of  grain  and  other  dry  feed  stuffs.  They  thrive 
^e^t  in  regions  having  moist  and  cool  weather,  but,  nevertheless, 
fi^iigh  heat  and  sunshine  to  promote  rapid  growth  during  the  grow- 
^g  c^eason.    In  many  sections  of  the  Northern  States  root  crops  may 

«  Compiled  from  New  York  Cornell  Sta.  Buls.  243  and  244. 
»  U.  8.  Dept  Agr.r  Farmers'  Bui.  305,  p.  10. 
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be  grown  with  profit,  but  the  fact  that  their  culture  is  not  so  pn- 
erally  understood  as  it  should  be  is  probably  the  reason  that  tht-y 
are  not  grown  so  extensively  in  the  United  States  as  in  Canada  ani 
parts  of  Europe. 

The  New  York  Cornell  Station  has  recently  published  the  resiih* 
of  investigations  as  to  the  best  methods  of  growing  mangebs  W*i 
sugar  mangels,  sugar  beets,  ruta-bagas,  kohl-rabi,  hybrid  tiirnii'N 
turnips,  and  carrots  in  order  that  this  information  might  serve  *?  * 
guide  to  those  wishing  to  raise  any  of  these  crops  under  similar  c*'-' 
ditions.  The  culture  of  these  roots  is  explained  as  the  experiena*' 
the  station  has  determined  it,  and  the  leading  varieties  are  describr< 

SEEDS  AND  SEEDING. 

In  discussing  seeds  and  seeding  it  is  pointed  out  that  the  comnK 
cial  "  seed  "  of  mangels,  half -sugar  mangeLs,  sugar  beets,  and  earn  * 
is  really  the  fruit,  of  which  each  individual  fruit  may  contain  fr^- 
1  to  7  seeds.  The  fruit  of  the  carrot,  however,  bears  only  one  ^tf"- 
The  commercial  seeds  of  ruta-bagas,  turnips,  and  kohl-rabi  ** 
true  seeds.  Almost  all  of  the  seed  samples  received  at  the  stati- 
contained  dust,  and  in  some  of  them  the  dust  and  pieces  of  ^ 
reached  7  per  cent  of  the  total  weight.  The  following  table  givKr « 
comparison  of  the  different  kinds  of  seed  studied  at  the  station. 

Comparison  of  roo^crop  seeds. 


Crop. 


Mangels 

Half-sugar  mangels. 

Sugar  beets 

Ruta-bagas 

Hybrid  turnips 

Common  turnips 

Kohl-rabies 

Carrots 


Seeds  per  pound.  ,  .. 


32, 000  to  185,000  ;  n. 

24, 000  to    96,000  1«  ^ 

22,000  to    21,000  1«« 
161, 000  to  188,000  [ 
183.00010  266,000  | 

200, 000  to  200, 000  I  «« 

114,00010  139.  OQO  I  <^ 

440,000  to  460.009  I  I* 
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In  the  case  of  carrots,  with  a  germination  power  of  only  15  " 
cent,  the  cost  of  a  pound  of  seed  which  would  grow,  based  on 
ordinary  price  of  the  seed,  or  60  cents  per  pound,  would  be  $4  , 
pound.     This  seed  was  sown  at  the  station,  and  a  good  stand  ^' 
secured,  but  for  each  carrot  grown  over  80  seeds  were  requir- 
These  figures  need  no  comment  to  show  the  value  and  the  neces^t} 
good  seed. 

Sowing  from  May  6  to  9  proved  better  at  the  station  for  all  r*- 
than  sowing  as  late  as  June  12.     Planting  early  in  May  jpeiwr*" 
promotes  yield,  dry  matter  content,  and  keeping  quality.    On  ^ 
loam  soil  the  carrot  seed  failed  to  grow  when  sown  one-fourtli  :t 
deep,  while  it  grew  well  in  sand  sown  five-eighths  inch  deep,     M-" 
gels,  half-sugar  mangels,  and  sugar  beets  were  all  sown  three- ftvi'- 
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inch  deep  and  all  others  between  one<fourth  and  one-half  inch.  A 
distance  of  30  inches  between  rows  is  advised,  in  order  to  admit  of 
horse  culture  for  a  longer  period  of  time  than  when  the  rows  are  put 
nearer  together.  With  this  distance  between  rows  the  largest  yield 
per  acre  may  not  be  realized,  but  by  all  possible  elimination  of  hand 
labor  roots  are  produced  at  the  lowest  cost  per  ton. 

OEHSBAIi  CUIiTtrBAIi  COHSIDEBATIOHS. 

Mangels  were  ready  for  thinning  thirty  to  thirty-five  days  after 
sowing,  ruta-bagas  twenty-five  to  thirty  days,  turnips  sixteen  to 
twenty-five  days,  and  carrots  and  parsnips  about  thirty-five  to  forty 
days.  Clean  culture  was  given  and  an  application  of  100  pounds  of 
nitrate  of  soda  per  acre  was  made  when  the  crop  was  found  to  be 
making  insufficient  growth.  Common  turnips,  some  of  the  hybrid 
turnips,  and  cabbages  were  used  from  the  beginning  of  September 
until  November,  and  the  other  crops  were  harvested  and  stored  in 
October  and  early  in  November.  Cabbages,  common  turnips,  and 
some  of  the  early  hybrid  turnips  may  be  used  in  September,  October, 
and  November,  the  later  hybrid  turnips  and  ruta-bagas  in  November 
and  December,  and  mangels  and  half-sugar  mangels  the  rest  of  the 
winter.  These  crops  are  all  well  adapted  to  feeding  cattle  and  sheep, 
but  ruta-bagas  are  especially  good  for  hogs,  and  carrots  for  feeding 
horses. 

A  proper  rotation,  early  sowing,  and  a  uniform  stand  are  regarded 
as  essentials  for  a  high  yield.  Mangels  grown  continuously  on  the 
same  land  for  four  years  yielded  9.6  tons  of  roots,  containing  1  ton 
of  dry  matter,  while  on  land  under  rotation  they  yielded  34  tons  of 
roots  and  4  tons  of  dry  matter  per  acre.  From  25,000  to  30,000  plants 
of  mangels,  ruta-bagas,  and  hybrid  turnips,  and  from  40,000  to  60,000 
plants  of  carrots  per  acre  are  suggested  as  proper  stands. 

Two  half-sugar  mangels,  Vilmorin  Half-Sugar  Rosy  and  Carter 
Half-Sugar,  are  recommended  as  suitable  stock  for  breeding  purposes. 
Carter  Holbom  Elephant,  Kangaroo,  and  Garton  Superlative  ruta- 
bagas are  comparatively  free  from  fibrous  roots  and  have  a  uniform 
and  good  shape.  The  Yellow  Aberdeen  hybrid  turnip  proved  best 
for  early  fall  use,  while  Garton  Pioneer  is  later  and  can  be  stored 
as  well  as  ruta-bagas.  Of  the  different  varieties  of  turnips  for  early 
fall  use,  Manunoth  Improved  Green  Globe  and  White  Egg  are  sug- 
gested. Carter  100-ton  carrot  was  the  best  variety  for  clay  loam  soil. 
Lobberich  Agricultural  carrot  did  equally  well  on  clay  loam  and 
gravel  loam,  and  Giant  Wiltshire  and  Orange  Giant  gave  good  yields 
on  heavy  clay  loam.  The  two  last  mentioned  varieties,  however,  were 
difficult  to  harvest  because  they  broke  off  so  readily,  thus  indicating 
that  they  are  better  adapted  to  deep  friable  loams.  White  Vienna 
and  Carter  Model  kohl-rabi  gave  about  equally  good  yields. 
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ICAHOSL-WXrBBBIA 

In  a  closer  consideration  of  the  principal  root  crops  it  Ib  pointed <).t 
that  the  five  different  shapes  of  mangels  grown  in  this  country  an  ♦  • 
long,  half -long,  ovoid,  tankard,  and  globe  types.     In  addition  to  ttw^ 
a  long  curved  type,  known  as  the  cow -horn  mangel,  is  grown  in  EunTf*^ 
The  color  of  the  skin  may  be  white,  pink,  red,  orange,  yellow,  golJ- 
purple,  or  black.    The  flesh,  which  consists  of  concentrate  riii^ 
firm  tissue  alternating  with  rings  of  softer  tissue,  is  seldom  unif«=' 
in  color.     The  juice  of  the  softer  rings  is  often  colored  and  maj  ' 
crimson  in  the  Long  Red,  golden  in  the  Golden  Tankard,  or  whitf 
the  half-sugar  mangel  and  the  sugar  beet.     The  long  varieties  ^^ 
three  to  four  times  as  long  as  their  greatest  diameter  and  freqo^' ' 
taper  to  the  crown  and  the  tip  of  the  root.     From  one-half  toP*^ 
thirds  of  the  root  is  below  the  surface  of  the  ground,  which  inA^'* 
that  varieties  of  this  type  should  be  cultivated  on  deep  friable  ^'^ 
worked  to  a  good  depth.    The  half -long  varieties  are  shorter  thtf-' 
long  sorts,  and  they  taper  from  the  shoulders  to  the  taproot 

The  ovoid  form  is  about  two  to  three  times  as  long  as  it  k  ^ 
and  tapers  to  the  crown  and  the  tip  of  the  root.     The  color  v(  ^' 
skin  is  most  commonly  yellow  or  orange.    About  one-half  thf  r*- 
may  be  below  ground,  and  owing  to  its  short  length  this  form  i>  c^ 
better  fitted  for  shallow  soils  than  the  long  forms.     The  tantor- 
about  two  to  three  times  as  long  as  broad  and  carries  its  width  nl®' 
uniformly  throughout  its  entire  length.    The  Golden  Tankard."'- 
deep  yellow  colored  flesh,  and  the  Crimson  Tankard,  with  a  crim.**< 
rose  colored  skin  and  with  crimson  rings  in  the  flesh,  arc  l*f^' 
the  best  known  varieties  of  this  form.     Four  inches  in  dismeifr 
10  to  11  inches  in  length  is  a  common  proportion,  and  general'? 
5  inches  of  the  root  is  below  the  surface.    The  globe  varietic?  a^-- 
a  size  of  from  4  to  7  inches  in  diameter  and  are  spherical,  or  ^'' 
so,  in  form.     This  type  is  particularly  well  adapted  to  shallow  ^^ 
as  frequently  from  two-thirds  to  four-fifths  of  the  root  form?  *'* 
ground.    The  Yellow  Globe  is  the  variety  most  conmionly  gn^^- 

In  order  that  the  descriptions  of  root  crops  may  be  better «'"" 
stood,  the  different  parts  are  briefly  defined.    The  neck  or  part  *' 
bears  the  leaves  may  be  long,  medium,  or  short.     This  part  sho'J'^ 
as  small  as  possible,  as  it  is  of  little  value  for  feeding  purposes 
shoulders,  more  prominent  in  some  varieties  than  in  others,  con^"' 
the  upper  part  of  the  stem  and  do  no*  bear  leaves.    The  should^" ' 
the  neck  together  constitute  the  crown,  which  is  removed  froro  ^^ 
beets  before  using  them  for  the  manufacture  of  sugar.    The  ^tr 
hypocotyl  is  the  thick  fleshy  part  between  the  neck  and  the  tap^* ' 
primary  root.    It  is  rich  in  nutrients  and  varies  in  length  in  difr^ 
varieties.    The  primary  root  appears  as  a  continuation  of  the  -*' 
It  should  terminate  in  a  single  small  taproot,  as  seooadarr 
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prongs,  or  forks  are  undesirable,  not  only  increasing  the  cost  of  har- 
vesting, but  also  indicating  a  coarse  and  fibrous  nature.  Well-formed 
roots  are  described  as  smooth,  while  those  lacking  the  proper  shape 
are  referred  to  as  forked  or  rough.  The  two  depressions  running 
lengthwise  down  the  primary  root  on  opposite  sides  are  known  as  the 
dimples.  The  lateral  roots  should  be  fine,  fibrous,  and  fairly  abun- 
dant, and  spring  from  the  dimples.  This  fibrous  root  system  breaks 
off  in  harvesting. 

AVhile  mangels  may  be  grown  on  almost  all  productive  soils,  deep 
loams  are  considered  best  and  are  necessary  for  the  production  of 
heavy  yields  of  the  long  varieties.  Mangels  and  sugar  beets  need  con- 
siderable sunshine  for  the  development  of  the  root  and  the  elabora- 
tion of  sugar.  With  a  good  supply  of  moisture  in  the  soil  after  the 
plants  have  become  established  they  will  grow  in  a  warm,  dry  climate 
and  withstand  drought  far  better  than  most  other  crops.  In  the  rota- 
tion mangels  may  be  grown  between  two  grain  crops  or  after  another 
intertilled  crop  which  has  been  heavily  manured,  as  cabbages,  (lood 
success  is  also  secured  in  growing  them  after  clover  which  has  been 
down  for  a  year,  and  as  they  are  not  harvested  until  late  in  the  fall, 
the  grain  crops  best  suited  to  succeed  them  are  oats  and  corn.  If  oats 
follow,  the  tops  should  be  spread  uniformly  over  the  land  and  plowed 
under  in  the  fall,  because  the  leaves  are  a  valuable  manure,  and  if 
left  unspread  the  grain  crop  will  be  uneven. 

In  preparing  the  soil  for  mangels  it  is  advised  to  plow  deeply  in 
the  fall  and  to  cross-plow  or  to  give  a  deep  disk  harrowing  in  the 
spring.  Ten  to  12  tons  per  acre  of  barnyard  manure  should  be 
applied  previous  to  plowing,  and  this  may  be  supphMneiited  in  the 
spring  with  fertilizers.  The  seed  bed  should  be  put  into  fine  condi- 
tion with  disk  and  spike-tooth  harrow,  and  previous  to  the  last  two 
harrowings  from  240  to  280  pounds  of  acid  phosphate,  100  to  120 
pounds  of  nitrate  of  soda,  and  100  to  120  pounds  of  muriate  of  potash 
should  be  mixed  together  and  applied  immediately.  This  treatment 
will  stimulate  the  young  plants  into  vigorous  growth.  In  some  cases 
400  to  500  pounds  of  salt  per  acre  are  applied.  If  the  land  needs 
lime,  the  use  of  1,600  to  2,000  pounds  per  acre  will  often  be  found 
profitable. 

Owing  to  the  smallne«ss  of  the  seed  it  is  easy  to  sow  it  too  deep. 
From  6  to  8  pounds  of  good  seed  are  required  per  acre,  and  the  sowing 
may  be  done  with  a  grain  drill.  A  7-inch  11-hoe  drill  may  be  used  to 
sow  the  seed  in  either  28  or  35"hich  rows.  In  order  to  facilitate  the 
use  of  a  2-horse  cultivator  the  rows  should  not  be  less  than  30  inches 
apart.  As  soon  as  the  plants  have  four  leaves  all  the  plants  except 
little  bunches  every  6,  8,  or  10  inches  apart  are  chopped  out  with  a 
hoe  5  or  6  inches  wide,  and  after  this  has  been  done  the  remaining 
plants  are  thinned  to  but  one  plant  every  6  to  10  inches.    The  globes 
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and  tankards  require  rather  a  greater  width  in  the  row  than  the  \m^ 
varieties.    The  bunching  and  thinning  must  be  done  at  this  stage,  U 
if  done  later  the  development  of  the  plants  is  checked.     As  soon  '- 
the  rows  can  be  seen,  shallow  cultivation  is  given  to  keep  the  l»nd  a! 
all  times  free  from  weeds  and  from  a  hard  or  crusted  -surface.    If  ih- 
plants  appear  stunted  when  they  are  thinned,  a  top  dressing  of  ■'" 
pounds  of  nitrate  of  soda  per  acre  mixed  with  50  pounds  of  acid  pb'"^ 
phate,  or  with  salt  or  sand  to  give  it  bulk,  may  be  used  with  pn»"' 
The  mangels  should  be  harvested  before  severe  frosts  occur  and  rw' 
be  taken  up  at  any  time  when  the  outer  leaves  have  withered.  TL 
roots  should  be  pulled  up  with  as  little  injury  as  possible  and  tbeitif" 
twisted  off.    If  stored  in  a  root  cellar,  the  place  should  be  dry  «^' 
well  ventilated.    The  average  yield  is  generally  from  16  to  29  r -^ 
although  at  the  station  during  the  past  three  years  several  vanr''* 
have  yielded  at  the  rate  of  40  tons  per  acre.    The  average  yield  of  Jn 
matter  per  acre  during  the  past  three  years  was  between  2.4  and 
tons.     In  the  case  of  sugar  beets  20  tons  of  beets  contained  aboat  4' 
4.5  tons  of  dry  matter,  while  the  yields  of  half-sugar  mangels  raur 
between  the  yields  of  mangels  and  sugar  beets.    The  amount  of  -^ 
matter  in  mangels  usually  varies  between  7  and  14  per  cent.    In  i'*** 
on  the  University  farm,  the  dry  matter  varied  between  9.56  and  1^* 
per  cent  in  nine  varieties.    About  half  of  the  dry  matter  is  sugtr.  J 
percentage  often  varying  between  3  and  8  per  cent.     It  is  pointed  o.' 
that  the  average  composition  of  the  mangel  to-day  is  practically  i- 
same  as  it  was  fifty  years  ago,  while  the  sugar  beet  has  been  incn**'^ 
50  per  cent  in  its  value  for  sugar  production  during  the  past  h^- 
years. 

TTTBNIPS. 

The  turnip  also  consists  of  a  thickened  stem  and  root.    Thf  ^^ 
known  types  are  the  common  turnip  {Brassica  rapa)^  the  hybrid  t  * 
nip,  and  the  ruta-baga,  Swedish  turnip,  or  Swede  (Braf^ca  rtif^f 
triji  or  Brassica  rutabaga).    The  common  turnip  and  the  rut«-^* 
are  thought  by  some  to  be  of  distinct  primary  origin,  while  hj^"" 
turnips  are  said  to  be  a  cross  between  these  two.     In  the  turnip  t*^ 
color  of  the  leaves  is  a  grass  green,  while  the  ruta-baga  has  l«^ ' 
of  bluish  green  or  covered  with  a  bluish  white  bloom.    The  tur 
finishes  its  growth  in  from  sixty  to  ninety  days,  while  the  rota-^'** 
recjuires  from  ninety  to  one  hundred  and  eighty  days.    The  W^*' 
the  turnip  is  soft,  usually  white  to  yellow,  more  often  whiw*  **^ 
that  of  the  ruta-baga  is  firmer,  white,  j'ellow,  or  orange,  h"*  "' 
often  yellow.    Turnip  seed  is  small,  only  2  to  3  pounds  bein?  **' 
per  acre,  while  of  the  larger  and  darker  ruta-baga  seed  4  to  5  P*^*'* 
are  required. 
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Turnips  are  classified  commercially  according  to  their  shape,  form 
of  the  upper  part  of  the  root,  color  of  the  upper  part  of  the  root,  and 
color  of  the  flesh.  The  principal  shapes  are  long,  tankard,  round  or 
globe,  and  flat,  but  there  is  considerable  variation  between  these  dif- 
ferent forms.  Some  taper  toward  the  tap  root,  while  others  are 
fairly  uniform  in  width.  The  long  type,  three  or  more  times  as  long 
as  broad,  generally  tapers  toward  the  tap  root.  The  tankard  form 
corresponds  to  the  tankard  form  of  the  mangel.  A  large  proportion 
of  the  root  of  this  type  is  above  ground  and  the  part  underground 
tapers  abruptly  toward  the  tap  root.  All  roots  nearly  spherical 
belong  to  the  round  or  globe  form  and  the  flat-shaped  turnips  are 
greater  in  width  than  in  length.  The  round  or  globe  turnips  tend  to 
grow  deep  in  the  soil  and  are  better  suited  to  deeper  soils  than  the 
tankard  or  flat  types.  The  roots  are  flat-topped  or  round-topped, 
according  to  the  shape  of  the  upper  part  of  the  root  and  the  character 
of  the  shoulders.  The  crown  should  be  convex  to  avoid  holding  water. 
The  roots  are  called  white,  yellow,  green,  bronze,  purple,  or  red  tops, 
and  graystones,  according  to  the  color  of  the  part  of  the  root  exposed 
to  the  light.  The  roots  known  as  graystones  have  the  upper  part  mot- 
tled with  transverse  green  and  purple  streaks.     The  flesh  of  turnips 

is  generally  either  white  or  yellow.  The  yellow  flesh  varieties  of  com- 
mon turnips  are  considered  of  superior  quality,  and  most  of  the 
hybrid  turnips  introduced  on  account  of  their  superior  merit  have 
yellow  flesh.  The  crgwn  should  be  single ;  that  is,  only  one  shoot  or 
neck  should  arise  from  it,  as  roots  with  multiple  crowns  or  those  hav- 
ing several  shoots  are  generally  coarser,  more  fibrous,  and  considered 
of  lower  feeding  value. 

The  best  soils  for  this  crop  are  free-working  lands,  rich  in  organic 
matter  and  in  good  tilth.  Common  turnips  will  do  better  on  lighter 
loams  than  ruta-bagas,  and  these  will  give  a  better  yield  than  turnips 
upon  heavy  to  medium  loams.  Climate  is  apparently  of  more  impor- 
tance than  soil  for  this  crop.  A  damp  and  rather  dull  climate,  with 
a  well-distributed  rainfall  throughout  the  growing  season,  seems  to 
be  best.  To  prepare  the  land  it  is  recommended  that  an  application 
of  about  10  tons  of  barnyard  manure  per  acre  be  plowed  under  in 
fall  and  the  land  be  put  in  good  tilth  the  next  spring.  Lime  slaked 
to  a  very  fine  powder  may  be  applied  at  the  rate  of  1,000  pounds  of 
quicklime  per  acre  and  harrowed  in  with  400  to  600  pounds  of  acid 
phosphate  and  50  pounds  of  nitrate  of  soda.  This  application  must 
be  well  incorporated  with  the  soil  before  sowing  and  the  seed  bed 
made  as  fine  as  possible.  From  2^  to  5  pounds  of  seed  are  usually 
sown  in  the  case  of  ruta-bagas  and  hybrid  turnips  and  from  2  to  4 
pounds,  or  an  average  of  3  pounds,  per  acre  in  the  case  of  common 
turnips  when  the  rows  are  27  to  30  inches  apart.    It  was  found  at 
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the  station  that  nita-bagas  and  Garton  Pioneer  hybrid  tumipe.  wbt 
sown  early,  lost  in  quality  by  the  production  of  long  necks,  h 
considered  best  to  plant  in  rows  SO  inches  apart,  which  wiU  admit  • 
easy  cultivation,  and  to  place  the  plants  7  to  8  inches  apart  in  r: 
row.  With  this  rate  of  planting  an  acre  will  contain  about  2.'<.<" 
plants.  The  cultivation  consists  in  keeping  the  land  free  from  wt>*i 
by  means  of  frequent,  shallow  tillage.  As  the  crop  grows  quicU^ 
only  three  or  four  cultivations  can  be  given,  with  intervals  of  scveti  f 
ten  days,  before  the  leaves  meet  in  the  rows.  A  top  dressing  of  ^ 
pounds  of  nitrate  of  soda  is  sometimes  very  advantageous.  In  I'^^ 
the  station  secured  from  20  to  25  tons  per  acre  from  such  ran*^ 
as  the  Improved  Green  Globe  and  the  Carter  Mammoth.  In  V* 
White  Egg  gave  the  largest  yield.  During  two  years  hybrid  ninuv 
sown  on  May  11  yielded  at  the  rate  of  23  tons,  while  thost  ?"*' 
June  12  yielded  only  about  14  tons  per  acre.  Garton  Pioneer  sh«** 
considerable  resistance  to  soft  rot,  being  the  only  one  not  Atm^- 
and  yielding  for  the  two  years  at  the  rate  of  nearly  28  tons  per  f^ 
The  average  yield  of  ruta-bagas  from  the  early  sowing  for  '^ 
years  was  at  the  rate  of  21  tons.  The  common  turnips  are  htrvp^'" 
as  soon  as  they  are  large  enough  and  often  used  for  feed  in  the  t'l 
The  hybrid  turnips  may  be  used  a  little  later  and  may  even  be  ^ict^ 
Garton  Pioneer  being  a  good  variety  for  this  purpose.  Ruta  ^*.' 
are  usually  stored  after  mangels,  but  before  serious  frost  has  occap' 


Kohl-rabi   {Brassica  catdorapa)   is  grown  for  its  thickened  -*' 
instead  of  for  its  leaves.     The  crop  succeeds  wherevei*  niti  ^«-" 
succeed,  the  cultural  treatment  of  the  crop  being  the  same.    Thf 
is  not  so  subject  to  disease  as  ruta-bagas,  withstands  drought  Kn 
can  be  grown  on  heavier  soils,  and  thrives  well  on  muck  land.  ' 
further  advantages  are  that  it  stands  well  out  of  tlie  ground  anJ  • 
be  readily  pastured  by  sheep ;  that  it  does  not  seem  to  cause  tail  ■ 
milk  when  fed  to  dairy  cows,  and  that  it  is  also  better  than  the  r 
baga  in  withstanding  frosts  and  developing  in  warm  climalesw 
leaves  are  as  valuable  for  feed  as  the  stem.     Ajnong  the  well-to  ' 
varieties  are  the  White  and  Purple  Vienna,  Short-top  White,  (t^  ' 
and  Carter  Model. 

CABBora 

The  carrot,  like  the  mangel  and  turnip,  is  made  up  of  liu^^  " 
stem  and  root,  the  proportions  of  the  two  parts  varying  ii^  *^^^* 
varieties.    The  carrot   is  composed  of  a  well-defined  outer  *• 
usually  red  or  scarlet  in  the  red  varieties,  and  an  inner  layer  i^' 
generally  yellow  or  dull  white.     The  outer  layer  is  considen^i  • 
of  higher  feeding  value  than  the  pith;  hence  those  contaiwV 
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smallest  percentage  of  core  should  always  be  selected.  This  crop  re- 
quires deep,  well-pulverized,  sandy  loam  soil,  fitted  and  cultivated 
the  same  as  for  mangels.  The  manure  should  be  applied  to  the  pre- 
vious crop  or  else  be  well  rotted  before  being  plowed  under.  The 
seed  germinates  very  slowly  and  from  6  to  7  pounds  should  be  sown 
per  acre,  although  if  it  is  of  good  germination  power  4  or  5  pounds 
is  sufficient.  Carrots  should  be  sown  in  rows  about  30  inches  apart 
and  the  plants  left  about  3  inches  apart  in  the  rows.  This  gives  from 
55,000  to  60,000  plants  per  acre.  The  crop  is  usually  harvested  before 
severe  frost  sets  in  and  stored  as  other  roots.  At  the  station  the  yields 
varied  from  7  to  25  tons  per  acre,  although  it  is  stated  that  much 
higher  yields  are  sometimes  reported.  The  leaves  of  carrots  appear 
to  be  of  higher  feeding  value  than  the  leaves  of  mangels  or  ruta-bagas. 
Carrots  are  considered  of  high  value  for  all  classes  of  stock,  but 
especially  of  great  value  for  feeding  horses. 

COWFEAS  AHD  SOT  BEANS." 

The  great  importance  of  cowpeas  and  soy  beans  to  our  agriculture 
is  more  and  more  recognized,  and  the  culture  of  these  crops  is  spread- 
ing from  year  to  year,  not  only  in  all  sections  of  the  Southern  States, 
but  even  to  unexpected  northern  latitudes.  The  two  crops  were 
recently  grown  in  comparison  by  the  Indiana  and  Oklahoma  experi- 
ment  stations,  and  several  points  worthy  of  attention  were  brought 
out  for  the  benefit  of  growers.  The  plants  are  similar  in  many 
respects,  while  they  differ  in  others,  and  a  comparison  of  their  charac- 
teristics leads  to  a  better  knowledge  of  their  adaptations  and  value. 

PLACE  IN  BOTATION. 

On  most,  if  not  aU,  farms  where  cowpeas  and  soy  beans  can  be 
grown  successfully  either  one  or  both  can  profitably  be  given  a  per- 
manent place  in  the  crop  rotation.  In  some  localities  both  crops 
succeed  well,  but  the  one  is  perhaps  better  known  than  the  other. 
For  this  reason  a  larger  acreage  may  be  devoted  to  it.  In  Oklahoma, 
for  instance,  where  the  cowpea  is  quite  extensively  grown,  the  soy 
bean  has  not  come  into  such  general  use  as  a  forage  or  a  grain  crop, 
although  it  is  considered  by  many  a  good  substitute  for  the  cowpea  in 
the  rotation.  Both  the  cowpea  and  soy  bean  are  well  adapted  to 
preceding  a  crop  of  wheat.  When  planted  early  and  well  cultivated, 
it  is  possible  to  harvest  the  crops  in  August  in  Oklahoma,  leaving 
ample  time  to  prepare  the  land  for  winter  wheat. 

For  the  corn  and  wheat  producing  sections  of  the  State  a  three-yeau 
rotation,  consisting  of  com  the  first,  oats  the  second,  and  wheat,  fol- 
lowed by  either  cowpeas  or  soy  beans,  the  third  year,  is  recommended. 

aCk>mpUed  from  Indiana  Sta.  Bui.  120;   Oklahoma  Sta. 
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For  a  more  extended  rotation  the  following  succession  of  crops  is 
suggested :  Corn,  Kafir  corn,  cotton,  oats,  and  wheat,  followed  by  cow- 
peas  or  soy  beans  the  same  year.  In  the  sections  of  the  State  where 
broom  com  is  grown  a  rotation  consisting  of  broom  com  the  first  year, 
cowpeas  or  soy  beans  the  second,  and  durum  wheat  the  third  year,  is 
considered  profitable.  Many  farmers  sow  cowpeas  between  the  com 
rows  at  the  last  cultivation,  and  this  practice  makes  it  possible  to 
use  the  crop  twice  in  a  three-year  rotation,  as,  for  instance,  when 
oats  followed  by  cowpeas  are  grown  the  first  year,  cotton  the  second, 
and  corn  the  third.  In  addition  to  increasing  the  fertility  of  the  soil 
through  their  power  of  using  the  free  nitrogen  of  the  air  ajid  storing 
a  considerable  quantity  of  it  in  their  roots,  both  crops  have  a  benefi- 
cial effect  upon  the  physical  condition  of  the  soil  by  making  it  loose 
and  mellow. 

SOIL  Aim  MANTJBINa. 

Although  cowpeas  and  soy  beans,  like  other  leguminous  crops, 
increase  soil  fertility,  they  are  not  successful  on  thin  and  badly  worn 
lands.  The  influence  of  barnyard  manure  on  the  two  crops  was 
shown  in  an  experiment  made  by  the  Oklahoma  Station.  Two  crop 
rotations,  one  including  the  oowpea  and  the  other  the  soy  bean,  were 
grown  on  manured  and  unmanured  ground.  In  the  first  com,  oats, 
wheat,  and  cowpeas  in  the  order  given  occupied  the  soil  during  a 
period  of  three  years.  Cowpeas  were  grown  in  1902  and  1905,  but 
the  latest  crop  had  a  poor  stand  and  the  yields  were  low.  The  plats 
which  had  been  manured  at  varying  intervals  gave  an  average  yiel<i 
of  3.23  bushels  of  grain  and  0.35  ton  of  straw  per  acre,  while  the 
unmanured  plats  yielded  2.88  bushels  of  grain  and  0.29  ton  of  straw. 
The  second  rotation,  consisting  of  castor  beans,  Kafir  com,  cotton, 
oats,  wheat,  and  soy  beans,  was  completed  in  five  years,  necessitating 
the  removal  <5f  both  wheat  and  soy  beans  the  last  year.  The  manured 
plats  in  this  experiment  received  14  tons  of  manure  per  acre  in  1902, 
but  no  manurial  treatment  was  given  afterwards.  In  1904,  after  the 
wheat  was  harvested,  the  land  was  disked  with  a  disk  harrow  several 
times,  and  30  pounds  of  soy  bean  seed  per  acre  was  put  in  with  a 
disk  drill  July  12.  This  crop  required  seventy-nine  days  to  mature, 
and  was  harvested  October  1.  The  unmanured  land  produced  on  an 
average  11.6  bushels  of  grain  and  0.68  ton  of  straw  and  the  manured 
17.6  bushels  of  grain  and  1.02  tons  of  straw  per  acre. 

In  1904  cowpeas  and  soy  beans  were  compared  in  general  farm 
work  on  bottom  and  upland  soil.  The  bottom  land  was  seeded  May 
5  and  the  upland  June  30.  In  both  trials  cowpeas  gave  much  the 
heavier  yields  of  cured  hay  per  acre.  This  has  also  been  the  ex- 
perience of  the  Indiana  Station,  where  the  cowpea  produced  about 
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twice  as  much  hay  and  not  half  as  much  grain  as  the  soy  bean. 
Heavy  rains  interfered  with  the  crops  on  the  bottom  land,  and  hence 
the  late  planting  on  the  upland  soil  gave  the  better  results,  especially 
in  grain  production.  The  soy  bean  stood  the  excessively  moist  con- 
ditions better  than  the  cowpea.  Both  crops  are  also  quite  drought 
resistant,  the  power  of  endurance  being  a  little  greater  in  the  soy 
beans  than  in  the  cowpea. 

FLAHTIKa. 

Both  crops  are  generally  drilled  in  rows  24  to  36  inches  apart.  At 
the  Indiana  Station  the  common  wheat  drill  was  found  the  most  con- 
venient and  most  satisfactory  machine  for  doing  this  work.  It  is 
recommended  that  for  the  medium-sized  varieties  the  drill  be  set  at 
2  bushels  per  acre  on  the  wheat  scale,  and  using  the  first,  fifth,  and 
ninth  holes,  thus  making  the  drills  32  inches  apart  for  soy  beans,  or 
the  first,  fourth,  seventh,  and  tenth  holes,  making  the  drills  24  inches 
apart  for  cowpeas.  The  32-inch  drills  require  about  23  pounds  of 
seed  per  acre  and  the  24-inch  drills  about  30  pounds.  For  the  smaller 
seeds  the  drills  should  be  set  at  about  2  pecks  less  and  for  the  larger 
seeds  at  about  10  or  12  pecks  per  acre  on  the  wheat  scale.  In  1904  at 
the  Oklahoma  Station  soy  beans  in  rows  24  inches  apart  gave  an 
average  yield  of  8.6  bushels  of  grain  and  0.77  ton  of  straw  per  acre, 
while  a  32-inch  planting  produced  10  bushels  of  seed  and  0.89  ton  of 
straw.  The  average  results  for  three  years  of  experiments  in  methods 
of  planting  soy  beans  for  seed  production  at  the  Indiana  Station  show 
that  drills  32  inches  apart  and  cultivated  produced  the  best  yield. 
Tests  at  different  stations  indicate  that  both  crops  are  sensitive  to 
crowding.  In  this  particular  experiment  at  the  Indiana  Station  32- 
inch  drills  with  cultivation  gave  an  average  yield  of  21.3  bushels  per 
acre,  24-inch  drills  with  cultivation  20.4  bushels,  8-inch  drills  with  no 
cultivation  15.6  bushels,  and  broadcasted  plats  10.7  bushels. 

HABVESTINO. 

Directions  for  harvesting  given  by  the  Indiana  Station  state  that 
when  the  soy  bean  is  desired  for  hay  the  crop  should  be  cut  when  the 
pods  are  about  half  filled  and  dried  and  then  handled  much  as  pea- 
vine  hay.  It  was  found,  however,  that  the  soy  bean  is  not  to  be 
recommended  for  haymaking,  being  more  distinctively  a  grain  crop, 
and  that  the  cowpea  is  much  more  satisfactory  for  this  purpose. 
When  grown  for  the  grain  the  soy  bean  should  be  harvested  as  soon 
as  three-fourths  of  the  leaves  have  fallen  and  the  majority  of  the 
pods  have  attained  a  brownish  color.  The  crop  must  not  be  allowed 
to  ripen  too  thoroughly,  as  the  pods  then  have  a  tendency  to  burst 
open  and  to  scatter  their  seeds.    The  Medium  Green,  the  Very  Dwarf 
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Brown,  and  the  Ogema  soy  bean  were  found  to  be  particularly  give 
to  shattering,  while  the  Ito  San,  Early  Brown,  and  Medium  Eirl; 
Yellow  were  less  liable  to  loss  in  this  way. 

The  cowpea  should  be  cut  for  hay  or  for  soiling  when  the  first  jx^i' 
begin  to  ripen.  This  subject  is  discussed  in  a  previous  bulletin  >• 
this  series." 

THBESHINQ. 

The  Oklahoma  Station  found  that  the  use  of  a  machine  for  ihn-; 
ing  the  cowpeas,  even  after  blank  concaves  had  been  put  in  aiid  -< '- 
of  the  teeth  of  the  cylinder  removed  and  the  speed  of  the  ma«h 
reduced,  was  not  very  successful,  a  large  percentage  of  the  grain  be^- 
broken  and  spoiled  for  planting.     It  is  suggested  that  threshing  f' 
seed  with  a  flail  will  give  better  results  and  will  cost  approxim:^^ 
from  6  to  8  cents  per  bushel  as  compared  with  4  to  5  cents  for  nja*-^' 
threshing.     The  soy  bean  is  not  so  brittle  as  the  cowpea  and  rtn 
readily  threshed  with  the  machine,  provided  the  precaution>  a^»^' 
mentioned  are  taken. 

VABIETIES. 

With   reference   to   varieties,   the  Oklahoma   Station   state>  i-'- 
Medium  Green,  Early  WTiiite,  Ito  San,  Medium  Yellow,  and  Vit 
soy  bean  varieties  ripen  early  and  mature  even  in  sections  where  i' 
growing  period  is  much  shorter  than  in  Oklahoma.     Of  the  difffrr 
varieties  of  soy  beans  tested  at  the  Indiana  Station,  the  mof4  i' 
ductive  varieties  were  Medium  Green,  with  an  average  j^eld  for  ^' 
years  of  22.2  bushels;  Early  Brown,  with  21.5  bushels;  Ito  San. « 
21  bushels,  and  Medium  Early  Yellow,  with  20.2  bushels  per  « 
Tests  of  several  varieties  of  cowpeas  made  by  this  station  showt»<l  t*  • 
the  California  Blackeye  ranked  first  in  earliness,  requiring  only  • 
hundred  and  twelve  days  to  ripen  as  compared  with  one  hundnnJ  «- 
forty-two  days  for  other  sorts  in  the  test.     The  White  Era  and  W 
poorwill  gave  the  largest  yields  of  grain  and  the  Iron  was  the  tr- 
producer  of  forage.     A  number  of  varieties  of  cowpeas  were  gr- 
for  two  years  at  the  Indiana  Station,  and  of  these  the  leading  »*• 
ties  with  their  average  yields  of  hay  per  acre  annually  wereas  folK*-* 
Clay,  7,600  pounds;  Iron,  7,400  pounds;  Warren,  6,600  pound:?,  -" 
New  Era,  6,450  pounds. 

BELATION  TO  SOIL  FEBTIIiITY. 

The  complaint  is  sometimes  made  that  the  soy  bean  does  not  m^'* 
the  soil  to  the  same  extent  as  does  the  culture  of  the  cowpea.  •'•'•'•' 
ing  from  the  chemical  composition  of  the  two  crops  it  seems  p<^  ■ 

«  U.  S.  Dept  Agr.,  Farmers*  BuL  222. 
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that  when  both  crops  are  removed  from  the  soil  the  soy  bean  carries 
away  a  greater  quantity  of  fertility  because  the  grain  is  so  much 
richer  in  nitrogen  than  the  grain  of  the  cowpea.  If,  however,  both 
crops  are  used  for  green  manuring  their  chemical  composition  can 
not  produce  a  wide  difference  in  soil  improvement.  The  higher 
nitrogen  content  of  the  soy  bean  seed  is  offset  by  heavier  yields  of 
green  material  in  case  of  the  cowpea. 

SILAGE  FROH  FROSTED  COBN.« 

In  view  of  the  difference  of  opinion  among  farmers  as  to  whether 
com  is  seriously  damaged  for  silage  making  by  frosting,  the  Vermont 
Experiment  Station  undertook  experiments  in  which  different  sec- 
tions of  the  same  field  of  corn  were  ensiled  in  un  frosted  condition 
and  after  different  degrees  of  frosting. 

A  Ifttle  more  than  half  of  it  was  cut  into  the  silo  on  October  7,  Immature 
and  just  barely  touched  by  an  extremely  light  frost.  A  hard  frost  seemed 
imminent  that  night,  but  did  not  occur.  Indeed,  the  first  hard  frost  was  delayed 
two  weeks,  occuring  on  the  night  of  October  21.  Half  of  the  remainder  was  cut 
on  that  date  prior  to  the  frost,  mature,  ears  glazed;  the  remainder  two  days 
later,  on  Monday,  mature,  ears  glazed,  hard  frosted  or  even  frozen,  with  leaves 
badly  whitened. 

The  feeding  value  of  the  different  lots  oi  silage  was  determined 
by  feeding  experiments  with  21  milch  cows  for  from  fifteen  to 
twenty-five  weeks.    It  was  found  that — 

(1)  In  every  case  more  dry  matter  was  eaten  when  the  mature  silage  ration 
was  fed,  as  was  to  have  been  expected ;  (2)  the  quality  of  the  milk  made  when 
the  silage  from  the  frozen  corn  was  fed  was  depressed  slightly;  (3)  the  total 
solid  and  fat  yields  were  slightly  depressed  when  the  ration  containing  the 
frozen  com  silage  was  fed;  and  (4)  the  products  per  unit  of  consumption  were 
depressed  when  the  more  mature  silages  were  fed,  owing  to  the  greater  con- 
sumption but  smaller  production. 

The  general  outcome  of  the  experiments,  therefore,  was  that  "  the 
effect  of  frosting  corn,  and  yet  more  of  freezing  it,  appears  very 
slightly  to  have  been  to  depress  its  feeding  value  when  made  into 
silage." 

In  view,  however,  of  the  fact  that  from  6  to  15  per  cent  more  total  dry  matter 
was  harvested  as  a  result  of  the  two  weeks'  longer  growth  of  the  crop,  and  in 
view  of  the  presumption  that  the  proportion  of  digestible  dry  matter  was 
similarly  augmented,  a  1  per  cent  depression  resulting  from  the  feeding  of 
frozen  silage  is  a  n^ligible  quantity.  No  ill  result  on  the  butter  product  was 
obaetred.  It  is  reported  that  silage  made  from  frozen  corn  keeps  well  in  a 
good  silo.  It  would  appear,  therefore,  that  the  testimony  of  this  trial  is,  on 
the  whole,  In  favor  of  running  frost  risks  to  gain  a  greater  maturation. 

o  Compiled  from  Vermont  Sta.  BuL  129,  p.  132. 
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COOPERATION  IH  UAEKETINO  FBITIT  AND  TBTTCK  CKOFS* 

The  cooperative  idea  among  fruit  and  truck  growers,  having  pa*e»l 
the  experimental  stage,  has  become  an  important  factor  in  preseni 
day  marketing.    Scarcely  any  well-developed  horticultural  sectk* 
are  without  their  associations  in  one  form  or  other.    New  fniit  «fli 
truck  regions  are  being  constantly  developed,  however,  and  a  br.?f 
study  of  cooperative  methods  may  be  of  value.    The  benefits  to  V 
derived  from  such  organizations  are  many.    Small  producers  <t: 
make  combined  shipments  in  car  lots,  which  is  now  consideml  t^ 
economic  unit  of  shipment.    Organizations,  through  the  volume' 
th^ir  business,  can  secure  minimum  transportation  rates.     They  > 
afford  to  maintain  daily  telegraphic  communications  with  all  of  v 
important  markets  and  are  thereby  enabled  to  divert  cars  alr»i 
en  route  to  places  where  the  demand  is  greatest.    Growers  are  advi- 
when  to  hold  and  when  to  ship.     Uniform  grades  and  pack  3? 
secured.     Organizations  are  in  a  position  to  know  the  actual  supp' 
of  their  respective  communities;  hence  managers,  working  in  b*' 
mony,  can  regulate  prices  to  a  considerable  extent.    Through  *^' 
association  the  members  can  procure  packing  material,  fruit-picb'- 
baskets,  spraying  materials,  and  pumps,  potato  bags,  etc.,  at  a  grti^ 
reduced  cost.     Successful  associations  require  choice  products.   ? 
an  interchange  of  ideas  and  experience  members  are  in  position 
eliminate  unprofitable  varieties  of  fruits  or  vegetables  from  the  o ' 
munity  and  to  develop  thorough  and  economic  systems  of  cultivati-- 
These  and  many  other  advantages  might  be  noted. 

Cooperative  associations  have  developed  rapidly  in  the  West,   <^ 
thirty  fruit  and  produce  organizations  of  various  kinds  are  now  A  »'- 
business  in  Colorado.    In  a  recent  publication  of  the  Colorado  Stit-- 
W.  Paddock  describes  the  workings  of  these  associations,  which  i^ 
general  way  are  similar  to  those  of  other  sections. 

There  are  two  methods  of  packing  and  grading  fruit;  in  one  Instto*^ 
association  does  all  the  packing,  the  growers  delivering  the  fruit  to  ti»  ^^  * 
house  Just  as  it  Is  taken  from  the  trees.    Here  the  packers,  under  the  dlPM^"*  * 
a  superintendent,  sort  the  fruit  into  the  various  grades,  and  at  the  iio»^  *  - 
pack  It  into  boxes  or  crates.    Should  there  be  any  culls  th^  are  retomM  t»'  ^ 
grower  and  are  at  his  disposal. 

Each  grower  is  given  a  number,  which  is  used  to  designate  bis  fruit  tbfv>x 
out  the  season.  As  each  box  is  packed  it  is  marked  with  bis  number  «at!  '^^ 
grade.  When  the  boxes  are  loaded  Into  the  cars  the  number  of  bo»s»'  "^ 
varieties,  and  the  various  grades  which  belong  to  any  grower  are  kept  •<'<*• 
of  and  duly  recorded.  In  this  way  the  priee  for  each  box  of  fruit  In  fV  •"  -  " 
easily  determined. 

«  Compiled  from  Colorado  Sta.  Bui.  122;  Maryland  Sta.  Bui.  116;  On?»«*  ^■ 
Bui.  94.  See  also  Transaotions  Wisconsin  State  Hort.  Soc  1907:  Ctiuid*  Oi^ 
Agr.,  Dairy,  and  Cold  Storage  Comr.  Bui.  18. 
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But  where  there  is  a  very  large  amount  of  fmit  to  be  handled  it  is  Impossible 
for  the  association  to  do  the  packing,  consequently  the  growers  assume  this 
work.  With  this  arrangement  the  association  employs  an  inspector,  whose  duty 
it  Is  to  inspect  each  load  as  it  is  deliyered.  This  he  does  by  opting  the  boxes  on 
tbe  side  In  the  case  of  apples,  when  a  good  estimate  of  the  contents  may  be 
made  If  the  pack  Is  satisfactory  not  more  than  two  boxes  may  be  opened.  If 
nnsatisfactory,  several  may  be  examined,  and  if  all  run  under  the  inspector's 
standard,  the  entire  load  must  either  be  placed  in  a  lower  grade  or  else  be 
repacked. 

It  will  be  seen  that  a  great  deal  depends  on  the  Inspector,  and  that  it  is  a  dif- 
ficult position  to  fill.  Upon  him  depends  the  reputation  of  the  association,  so  he 
must  be  entirely  free  to  do  the  work  as  he  sees  fit 

Each  man's  fruit  Is  kept  track  of  by  numbers,  as  in  the  former  case. 

The  association  charges  a  commission  on  all  sales,  usually  5  per  cent,  to 
defray  expenses.  Then,  in  case  the  packing  is  done  by  the  association,  an  addi- 
tional charge  Is  made  to  cover  the  cost  of  the  box  and  packing.  Any  surplus 
Ir,  of  course,  distributed  as  premiums.  Any  fruit  grower  may  become  a  member 
of  the  association  so  long  as  there  is  stock  for  sale,  and  the  owner  of  one  share 
is  entitled  to  all  of  its  privileges.  The  number  of  shares  one  individual  may 
own  is  limited. 

The  growers  are  generally  asked  and,  in  many  instances,  required  to  furnish 
an  estimate  of  their  crop.  In  the  smaller  associations  the  manager  sometimes 
secures  this  information  by  visiting  the  orchards  in  person.  This  estimate  is 
made  early  In  the  fall,  or  not  until  damage  by  worms  and  other  causes  is  prac- 
tically over  and  the  crop  is  secure.  With  this  knowledge  in  hand,  the  manager 
can  enter  into  contracts  for  delivering  certain  amounts  of  various  varieties 
or  grades. 

The  system  of  selling  has  been  radically  changed  within  the  past  few  years. 
Formerly  practically  all  of  the  fruit  was  consigned  to  commission  men,  who, 
as  a  class,  it  may  be  truthfully  said,  are  inclined  to  do  the  best  they  can  by  their 
constituents.  But  too  often  the  experience  has  been  otherwise.  Not  infre- 
quently has  it  happened  that  shipments  consigned  to  a  distant  city  have  been 
reported  as  not  being  up  to  grade,  or  not  In  good  condition,  so  the  market 
price  could  not  be  realized.  In  such  cases,  though  the  manager  may  be  certain 
that  his  fruit  Is  as  he  represented,  he  is  often  unable  to  help  himself,  so  mi^st 
take  what  he  can  get  But  of  late  years  the  plan  of  selling  f.  o.  b.  is  being 
practiced  more  and  more,  and  this  is  largely  due  to  the  organized  efforts  of  the 
associationfl.  Ckinsignments  are  only  made  to  well-known  firms,  and  much  of 
this  fruit  is  sold  at  auction. 

Bnt  even  with  this  arrangement  difficulties  arise,  so  in  order  to  protect  them- 
selves the  larger  associations  have  an  agent  at  the  more  important  distributing 
points.  It  is  the  duty  of  the  agent,  or  broker,  to  Inspect  all  cars  which  come 
into  bis  territory,  as  near  the  destination  as  possible,  and  thus  protect  the 
association  from  dishonest  buyers.  He  also  is  on  hand  to  adjust  the  differences 
which  arise  when  the  fruit  actually  reaches  the  buyer  In  poor  condition. 

Express  shipments  are  only  made  to  comparatively  near-by  points,  and  with 
such  shipments  the  growers  receive  exactly  what  the  fruit  brings,  less  the  ex- 
pressage  and  the  association's  commission.  It  is  usually  the  early  fruits  that  are 
expressed,  but  prohibitive  rates  prevent  any  very  large  amount  of  business 
being  done  in  this  way. 

Such  associations  often  fail  in  their  purpose.  The  prime  causes 
of  failure  are  well  summed  up  by  Waugh,®  on  the  following  page : 

o  Fruit  harvesting,  storing,  marketing. 
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All  classes  of  farmers  are  constitutionally  and  proverbally  dlstmtfi: ' 
other  people  and  ef  one  another.     In  a  fruit  association  there  ariae  (^vh'*"* 
experience)  the  most  inveterate  Jealousies.     Each  man  thinks  be  \»  tvjvW . 
a  better  grade  of  fruit  than  his  neighbor,  though  all  share  alike  in  the  i^< 
Each  one  fearn  the  other  will  reap  some  special  advantage  somehow.  I'  ?' 
ticular.  the  appointment  of  managers,  sui)erintendent8.  supervisors  of  f^f  • 
shipping  agents,  and  all  other  officials  of  the  company  offers  a  paffici«it«''*' 
tunlty  for  the  elaboration  of  all  sorts  of  neighborhood  quarrels.    Ka^-b 
thinks  he  ought  to  be  manager,  and  when  one  man  is  finally  chosen  be  k«  i*^ 
suspected  of  all  sorts  of  favoritism.     In  any  case,  he  is  apt  to  be  hamiief'* 
his  business  relations  by  committees,  boards  of  directors,  and  variom*  k'*^^ 
red-tape  and  foolishness.    Often  he  has  to  consult  a  committee  befon'  ^-  i 
any  important  action.     ♦     ♦     ♦  j 

Another  difficulty  which  arises  from  the  same  cause  is  that  sabfttiN-^  { 
such   an  association   never  want  to  pay   a   manager's   wages.    Two  «'f  *  i 
dollars  a  day  is  considered  good  pay.    Tet  such  a  man  Is  compelled  flt  i^*' 
handle  thousands  of  dollars'  worth  of  business.    The  position  is  Mi«b  ' 
ordinary  business  life  would  command  a  salary  of  $5,000  a  year  or  uior* 

Where  such  conditions  exist  there  is  little  chance  of  success   • 

may  be  avoided  to  a  great  extent  if  inexperienced  shippers  will  '■ 

the  size  of  their  organization  until  the  minor  details  connecte<li' 

with  have  been  thrashed  out.     A  feM'  selected  growers  are  ^i^v 

to  demonstrate  to  the  community  the  advantages  of  cooperatioi^- 

a   healthy  expansion  will  soon  take   place.     When   the  voln" 

businass  is  sufficient  to  warrant  such  action,  the  managemeiit  • 

be  turned  over  to  a  man  who  is  especially  equipped  with  a  kn«»*  • 

of  the  details  of  marketing,  and  who  has  no  crop  intere><- ' 

own.     He  should  receive  the  confidence  of  the  members  and  i»*? 

a  chance  to  work  out  his  own  ideas.    The  manager^s  .salan  *• 

be  adequate  for  the  work  and  responsibility  involved.    It  '** 

times  the  custom  to  give  him  a  percentage  on  the  total  anu*^' 

business    transacted.      Well-established    associations,    howe^^r 

afford  to  pay  a  good  manager  a  straight  salary  and  thus  fr»l 

certain  of  retaining  his  services  from  year  to  year.    The  C*'"^ 

bulletin,   previously   referred   to,   contains  a   report   of  the  *•- 

Junction  Fruit  Growers'  Association,  which  "  is  the  olde-i  ^ 

doing  the  largest  business  of  any  in  the  State." 

This  association  was  started  in   1891,  when  a  few  growers  eonaW^ 
apix>inted  one  of  their  number  salesman  of  their  fruit  for  the  »w^* 
arrangement  continued  with  varying  degrees  of  success  up  to  189T.  '• 
became  apparent  that  the  increased  business.  If  no  other  cause,  wnuW  •" 
tate  employing  a  manager  by  the  year,  who  should  devote  his  eotlrr 
the  association.     Accordingly,  this  was  done,  and  the  busiueas  h»*  "*'* 
year  by  year,  as  shown  below.     That  the  majority  of  the  storttboldew  f 
isfled  with  the  workings  of  the  association  is  proven  by  their  loyaltJ  • 
the  fact  that  the  capital  stock  has  recently  been  Increased  to  $1<XVI***  ^ 
purpose  of  Accommodating  the  Increasing  number  of  members.'* 


«  Numi»or  of  stockholders  .January,  1907,  was  666;  number  of  .shar?*" 
sold  to  .January,  1907,  was  14,169. 
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The  Orand  Junction  Fruit 
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of  business. 

Year. 

growen. 
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brndneee. 
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shipped. 

Tev. 

Paid 
growers. 

Total 
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shipped. 

ut? 

854,098.00 

21,785.00 
31,846.00 
68,328.00 
98,972.90 

888,987.00 

43,750.00 

56,591.00 

114,590.00 

168,880.00 

167 

89 

82 

202 

266 

j  1902 

8196,978l16 
247,188.45 
487,1M.SS 
475,783.00 
566,81&44 

8287,887.16 
389.805.41 
657,281.1] 
608,408.80 
814,278.82 

618 

iRoe 

'  1908 

682 

im 

1  1904 

1,282 

1900 

1905 

797 

im 

1908 

1.086 

Cooperative  associations  are  especially  well  developed  in  the  Pacific 
coast  region.  According  to  C.  I.  Lewis,  of  the  Oregon  Station,  the 
Hood  River  Apple  Growers'  Union  has  met  with  great  success. 

The  Hood  Blver  organiaution  now  has  a  membership  of  oyer  100  and  controls 
approximately  90  per  cent  of  the  fruit  of  the  valley.  In  four  years  it  has  been 
able  to  raise  the  price  from  85  cents  to  $3.15  for  the  best  grade  of  Spitsenbergs, 
and  $2.50  for  the  best  Yellow  Newtowns.  The  prices  range  somewhat  as  regards 
size  and  quality.  As  an  experiment  this  past  fall  the  association  sent  9  car- 
loads of  fall  apples  to  England.  These  apples  were  selling  here  at  approximately 
85  cents  a  box.  After  all  expenses  were  paid  they  netted  the  Hood  River 
groweiB  f  1.32  per  box. 

As  a  type  of  a  well  organized  and  managed  association  in  the  East, 
W.  N.  Hutt,  of  the  Maryland  Station,  gives  the  following  description 
of  the  Peninsula  Produce  Exchange  of  the  eastern  shore  of  Maryland : 

This  exchange  operates  along  the  lines  of  the  New  York,  Philadelphia  and 
Norfolk  and  the  Baltimore,  Chesapeake  and  Atlantic  railroads.  It  has  25  local 
shipping  points  at  each  of  which  Is  an  agent  who  inspects  and  brands  the  grade 
of  prodnoe,  and  reports  to  the  head  office  at  Olney  the  amounts  and  grades  of 
fruit  and  truck  received  The  general  manager  in  the  head  office  is  in  touch  by 
wire  with  j>rices  in  all  the  large  markets,  and  as  soon  as  the  daily  reports  of 
receipts  and  grades  are  wired  in  from  his  local  agents  is  in  a  x>ositIon  to  make 
his  sales  and  place  his  consignments  where  the  demand  is  greatest.  The 
exchange  spends  over  |10,000  annually  in  telegrams  regarding  crops,  markets, 
and  prices.  The  capital  stock  of  the  exchange  was  reported  in  1905  at  131,000. 
This  was  owned  by  the  2,500  farmers  who  sell  through  the  exchange.  In  1905 
a  dividend  of  7  per  cent  was  declared  and  in  1906  a  10  per  cent  dividend.  In 
addition  to  this  a  surplus  was  laid  by  for  emergencies.  The  exchange  forwards 
annually  thousands  of  cars  of  both  sweet  and  Irish  potatoes  in  addition  to  other 
truck  and  fruit.  It  is  reported  as  doing  an  annual  business  in  the  neighborhood 
of  $2,000,000. 

Instances  of  successful  organizations  might  be  noted  from  every 
prominent  horticultural  region  in  the  United  States.  The  above 
examples,  however,  are  sufficient  to  demonstrate  the  possibilities  of 
sach  institutions.  The  details  of  organization  will  vary  more  or  less 
in  their  solution,  depending  greatly  on  the  nature  of  the  region  and 
crops  to  be  handled  and  the  volume  of  business  conducted.  In  the 
publications  of  the  Oregon  and  Colorado  stations  herein  mentioned 
the  text  is  given  of  the  articles  of  incorporation  and  by-laws  of  cer- 
tain associations,  together  with  instructions  to  growers  and  packers. 
Such  information  can  usually  be  procured  in  printed  form  from  any 
^ell-established  organization. 
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EVAFOSATIOH  OF  EGOS  AHD  OTHER  FACTOES  WHICE  A^ECI 

nrCXTBATIOE.^' 

During  incubation  the  egg  loses  water  by  evaporation,  and  l^ 
amount  lost  has  an  eflFect  upon  the  number  of  eggs  which  hat- 
C.  A.  Whiting,  who  recently  studied  this  question  of  evaporate 
found  that  during  incubation  a  fertile  egg  lost  a  little  over  20  ]•* 
cent  in  weight,  while  a  sterile  egg  receiving  like  treatment  lust  1 
per  cent.    Another  fertile  egg,  weighing  2.22  ounces,  lost  during  ir 
bation  21.64  per  cent  in  weight.    The  chick  hatched  from  the  ^ 
Weighed  1.55  ounces,  or  29.65  per  cent  less  than  the  egg  before  i' 
bation.     A  fertile  egg  shaken  vigorously  to  destroy  the  germ  h^: 
per  cent  during  incubation. 

In  tests  carried  on  at  the  Ontario  Agricultural  College  and  Ex]^* 
mental  Farm  to  secure  data  regarding  the  evaporation  of  eggs  ir 
different  conditions  with  reference  to  the  number  which  hatcbe*.. 
was  found  that  when  eggs  were  hatched  by  hens  in  nests  in  thr  or* 
the  average  evaporation  of  those  which  hatched  was  10.9  per  «> 
The  same  figures  were  obtained  with  eggs  hatched  in  a  nest  lineal  ^ 
rubber  cloth  and  placed  inside  a  building,  and  a  slightly  higher  «'  * 
11.9  per  cent,  with  nests  containing  a  layer  of  moist  earth  and  ''-' 
inside  a  building.     The  highest  evaporation  of  eggs  which  hat.. 
15.15  per  cent,  was  observed  with  nests  containing  chaff  and  ' 
inside  a  building.     In  the  case  of  incubators  the  average  penvr  - 
of  evaporation  of  eggs  that  hatched  ranged,  under  different  oc 
tions,  from  9.1  to  16.3  per  cent.     Considering  both  natural  and  i' 
cial  incubation,  the  range  was  from  5.9  to  27  per  cent.    With  out 
nests  87  per  cent  of  the  fertile  eggs  hatched ;  with  indoor  nest>  • 
taining  moist  earth,  85  per  cent ;  with  indoor  nests  made  of  chii' 
per  cent,  and  with  an  indoor  nest  lined  with  rubber  cloth  100  per  •' 
In  the  incubator  tests  65  to  76  per  cent  of  the  fertile  eggs  hat.-e 
From  the  recorded  data,  W.  R.  Graham,  who  conducted  the  invr^  - 
tions,  believes  that  the  best  results  will  be  obtained  when  the  ev»}» 
tion  is  controlled  so  that  it  is  about  that  of  eggs  hatched  by  hen?  - 
nests  out  of  doors  on  the  ground. 

Tests  made  at  the  University  of  St.  Louis,  by  A.  C.  Eydeshf^ 
showed  that  during  natural  incubation  the  loss  by  evaporation  >» 
per  cent  of  the  original  weight  of  the  egg  and  that  this  loss  cot 
lessened  to  9  per  cent  and  still  the  egg  would  give  a  healthy  «*^ 
When  increased,  experimentally,  to  20  per  cent,  perfect  chick'*  " 

o  Compiled  from  Bui.  South.  Cal.  Acad.  Scl..  5  (1906).  No.  a,  p.  59;  AW^ 
Ontario  Agr.  Col.  and  Expt  Farm,  32  (190G).  p.  202;  Biol.  Bui.  Mar   B^** 
Woods  Hole,  12  (1907),  No.  6,  p.  360.     See  also  U.  8.  Dept  Agr.,  Fanxier-  * 
186,  p.  28 ;  281,  p.  24. 
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0  obtained.  These  results  are,  in  general,  much  the  same  as  those 
ained  at  the  Ontario  Experimental  Farm,  and  if  average  values 
t  considered  it  seems  fair  to  conchide  as  did  Eycleshymer  that  in 
ificia]  incubation  "  the  moisture  in  the  incubator  should  be  so 
it  rolled  that  it  will  allow  the  evaporation  of  about  13  per  cent  of 
(  original  egg." 

;n  the  experiments  at  St.  Louis  University  the  effect  of  a  number  of 

ler  conditions  on  the  incubation  of  eggs  was  also  studied. 

Vs  regards  the  turning  of  eggs,  Eycleshymer  points  out  that — 

*he  hen  turns  the  egg  in  two  ways.  If  a  sitthig  hen  he  watched  as  she  returns 
(11  feeding  to  sitting,  it  will  be  seen  that  she  moves  her  body  rapidly  from  side 
side.  Whether  the  object  be  to  turn  the  eggs  is  uncertain.  Probably  the 
t  obJec*t  is  to  bring  the  surface  of  the  body  in  the  closest  possible  contact 
h  the  growing  embryos.  Accidentally  or  purposely,  she  also  turns  the  eggs, 
s  i8  ntit  only  true  of  the  hen  returning  from  feeding,  but  also  when  on  the 
t.  for  she  is  frequently  observed  moving  about  and  settling  down  with  the 
le  cbaracteristie  lateral  movements.  Sometimes  there  are  so  many  eggs  in 
nest  or  they  are  so  widely  scattered  that  the  hen  fails  to  properly  cover 
11.  When  such  conditions  occur,  the  hen  invariably  uses  her  beak  to  bring 
outlying  eggs  in  contact  with  her  body.    Not  only  does  she  frequently  thus 

1  the  eggs,  but  also  she  very  often  reaches  beneath  her  body  and  turns  the 
)  lying  near  the  center  of  the  nest.  AVhy  she  does  this,  is  a  question  which 
tits  an  answer.  / 

L  F.  Prince,  who  studied  this  question  at  the  Agricultural  College 
L^omell  University,**  with  a  number  of  hens,  found  that  in  every 
ance  the  eggs  were  moved  every  day  and  did  not  remain  in  the 
le  part  of  the  nest  for  more  than  three  days.  "  The  thorough  man- 
in  which  the  hen  turns  the  eggs  may  well  furnish  us  a  clue  to  the 
;t  natural  and  proper  treatment  of  the  eggs  when  under  the  arti- 
il  conditions  of  the  incubator." 

iycleshjrmer's  experiments  with  an  incubator  showed  that  the  best 
I  Its  were  obtained  when  eggs  were  turned  frequently,  at  least  five 
B«.  The  embryos  in  unturned  eggs  not  infrequently  die,  the  prin- 
il  cause  of  death  being  attributed  to  the  allantois,  a  membranous 
essential  to  the  normal  development  of  the  embryo,  growing  fast 
:he  yolk,  which  causes  the  rupture  of  the  membrane  inclosing 
\'olk  and  allows  it  to  escape,  so  that  it  can  not  be  taken  into  the 
%'  of  the  embryo.  When  the  eggs  are  turned  it  is  probable  that 
position  of  the  allantois  is  shifted  and  thus  adhesion  to  the  yolk 
re  vented.  "  It  should  be  remarked  that  during  the  early  days  of 
I  bat  ion  it  is  also  necessary  to  turn  the  eggs  frequently;  otherwise, 
enibryo  grows  fast  to  the  shell  membrane." 
I  a  study  of  the  effect  of  temperature  a  great  many  observations 
?  niade  of  the  temperature  of  the  eggs  directly  under  the  hen,  of 

•  Ck>mell  Countryman,  3  (1906),  p.  139. 
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the  hen's  body,  and  of  the  eggs  during  incubation.  Spedai  thermt 
eters  were  used  and  precautions  taken  to  secure  accuracy.  Tc' 
natural  conditions,  in  the  author's  opinion,  his  observations  dio^  ti- 
the  proper  temperature  of  eggs  during  the  first  week  is  about  10^  f 
101^  F.  for  the  second  week,  and  102-103*'  F.  for  the  final  weet  ' 
the  case  of  artificial  incubation  the  experimental  data  reported  W' 
the  conclusion  that  the  most  favorable  temperature  within  th?  -J 
chamber  is  close  to  102-103°  F.,  the  first  half  of  the  incubating  p^ 
and  103-104°  F.  for  the  latter  half. 

In  any  consideration  of  temperature,  the  fact  most  be  kept  in  mind  rU' 
the  chick  grows  it  gives  off  more  and  more  heat,  so  that  If  an  incutMtoro'- 
egg  capacity  were  entirely  without  artificial  heating,  the  temperature  in* 
much  higher  than  that  of  the  surrounding  atmosphere ;  it  consequenUj  f>* 
that  less  artificial  heat  is  necessary  during  the  later  stages  of  incabatioci 
102-103**  F.  in  the  earlier  stages  is  largely  artificial  heat,  while  the  108-104'  * 
the  later  stages  would  be  the  combined  animal  heat  given  off  bj  the  ee? 
the  artificial  heat  supplied  by  the  heat  radiator. 

Under  natural  conditions  eggs  are  cooled  somewhat  at  iBtf^ 
during  incubation  when  the  hen  leaves  the  nest. 

It  may  be  stated  with  a  fair  degree  of  certainty  that  the  coollog  of  tisr  .' 
is  due  to  the  necessity  of  obtaining  food,  and  In  no  way  fundameotall}  ^' 
the  growth  of  the  chick  when  there  Is  an  abundant  supply  of  fresh  «ir. 
is  not  the  least  doubt,  however,  but  what  it  has  a  beneficial  InfloeDoe  r 
of  poor  ventilation,  and  since  no  Incubator  is  supplied  with  too  mudv  ti ." 
ably  is  l)e8t  to  adopt  the  common  practice  of  cooling  the  eggs.     lo  to  du  - 
would  not  seem  advisable  to  cool  the  eggs  for  more  than  twenty  ti-  ' 
minutes  each  day  for  the  first  fifteen  or  eighteen  days. 

In  natural  incubation  under  usual  conditions  eggs  are  well 
lated,  as  fresh  air  can  always  reach  them  by  diffusing  tfarouj^ 
feathers  which  cover  them  and  foul  air  pass  off  in  the  same  w*; 
might  be  supposed,  it  has  been  found  that  the  degree  of  roxtix  • 
has  a  decided  effect  upon  the  percentage  of  eggs  which  hatch  in  ' 
bators.     In  the  tests  made  at  the  University  of  St.  Louis  85.7  ft: 
of  the  fertile  eggs  hatched  in  an  incubator  provided  with  specie 
tilation,  while  only  44.3  per  cent  hatched  in  an  incubatcir  ▼  • 
ventilation. 

When  a  perfect  ventilation  has  been  obtained  it  has  prodnced  ctrtta 
terious  efifects  which  must  be  corrected.  It  is  commonplace  to  sa^'  tbt'  - 
evaporation  goes  on  In  still  air  this  air  soon  becomes  saturated  ami  ^ 
tiou,  if  not  stopped,  goes  on  very  slowly.  If,  however,  the  saturated  «tr  ' 
stantly  removed  and  dry  air  takes  its  place,  the  rate  of  evaporation  hi  t^?* 
It  is  thus  evident  that  any  discussion  of  ventilation  must  take  into 
the  question  of  moisture. 
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CAirSES  OF  BEATH  OF  TOVHO  CHICKS.^ 

It  has  been  often  noted  that  a  large  number  of  incubator  chicks  die 
during  the  first  ten  days  in  the  brooder  from  a  looseness  of  the  bowels, 
which  is  commonly  known  among  poultrj'  men  as  white  diarrhea. 
This  trouble  has  been  assigned  to  a  variety  of  causes,  among  them 
being  irregular  temperature,  lack  of  vitality  of  breeding  stock, 
improper  feeding,  and  poor  ventilation  not  only  of  brooders  but  also 
of  the  rooms  in  which  the  incubators  are  kept.  A  committee  of 
Ontario  poultry  experts  after  investigating  the  cause  of  this  mortality 
among  chicks  in  Ontario  and  New  York  concluded  that  the  lack  of 
ventilation  was  perhaps  the  most  important  of  the  determining 
factors.* 

The  Connecticut  Storrs  Experiment  Station  has  recently  studied 
this  question,  being  led  thereto  by  the  fact  that  nearly  every  chick 
died  of  400  hatched  in  February  in  diflFerent  incubators,  while  large 
numbers  of  chicks  hatched  before  and  after  this  date  did  not  exhibit 
any  of  the  fatal  symptoms.  Believing  that  food  was  an  important 
factor  in  the  problem,  C.  K.  Graham,  who  carried  on  the  work,  fed 
several  lots  of  chicks  with  different  kinds  of  feed  and  noted  that  the 
mortality  was  high  in  whichever  lot  received  one  of  the  grain  mix- 
tures. Careful  examination  showed  that  this  feed  contained  a  fairly 
large  percentage  of  musty  grain,  particularly  corn.  The  young  chicks 
ate  all  the  grains  indiscriminately,  and  their  lack  of  ability  to  detect 
wholesome  from  unwholesome  foods  was  further  tested  by  giving 
them  rations  which  contained  such  substances  as  sawdust,  coarse  salt, 
and  granulated  sugar.  These  materials  were  eaten  as  readily  as  the 
grains  with  which  they  were  mixed.  Indeed,  "  the  salt  and  sugar 
were  always  selected  first,  apparently  owing  to  their  bright  appear- 
ance; but  as  a  rule  the  chicks  did  not  appear  to  relish  them.'*  ( 

When  older  chicks  hatched  by  hens,  and  also  those  taken  from  the 
incubators  and  given  to  the  hens,  were  offered  those  same  mixtures, 
it  was  exceptional  to  find  a  chick  that  took  over  a  grain  or  two  of 
salt,  sugar,  or  sawdust. 

When  musty  feed  was  given  to  the  older  incubator  chicks  it  was 
noticed  that  those  which  were  eight  or  nine  days  old  showed  con- 
siderable discrimination  in  selecting  the  grain,  while  still  older  chicks 
refused  even  larger  proportions  of  the  musty  kernels. 

ThiK  forces  the  conclusion  that  many  of  the  deaths  among  young  chicks  are 
c-nnsed  by  musty  food,  although  there  is  no  doubt  that  faulty  brooders,  chills, 
overheating,  improper  ventilation,  and  lack  of  vitality  in  the  parent  stock  should 
all  receive  proper  credit  for  their  share. 


a  Compiled  from  Conn.  Storrs  Sta.  Bui.  44. 

•  Ontario  Agr.  Col.  and  Bxpt  Farms  Rpt.  1905.  p.  230. 
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any  or  all  of  which  may  be  set  in  operation  in  a  given  local* 
These  methods  are  direct  insecticide  treatment  of  cattle  with  • 
and  other  substances,  rotation  of  pastures,  and  starratian  of  the  i  • 
by  the  removal  of  all  animals  from  certain  fenced  areaa 

Y^en  the  suggestion  of  tick  eradication  was  first  made  miL.^ 
those  who  were  most  familiar  with  the  life  history  and  habite  o( . 
tick  considered  it  as  an  impractical  proposition.    Certain  c^*' 
however,  were  more  hopeful  and  began  practical  tests  to  delenui 
the  efficiency  of  the  method.    Without  going  into  details  of  - 
organization  of  these  methods  it  may  be  stated  that  the  remilt^ 
far  obtained  are  so  encouraging  that  even  the  most  skeptical  ■ 
become  convinced  of  the  possibility  of  final  tick  eradication.    L ' 
appropriations  have  been  secured  from  Congress  for  the  ujse  o' 
Bureau  of  Animal  Industry  in  cooperation  with  State  officu:* 
eradicating  ticks  in  the  various  tick- infested  States  so  that  tk  <' 
antine  line  may  be  gradually  pushed  farther  south.     In  a  cocftp 
of  Federal  and  State  representatives  engaged  in  this  worlu  her 
Nashville,  Tenn.,  on  December  5, 1906,  the  work  accompUsIied  ^^^ 
the  first  five  months  was  presented  from  a  number  of  staoili" 
bv  a  number  of  workers  in  different  sections  of  the  tick^iot*^ 
States.     As  stated  by  Doctor  Melvin,  the  reports  received  fruft 
ous  inspectors  indicate  that  as  a  result  of  five  months'  work  '  - 
50,000  square  miles  of  infested  territory  had  been  freed  fruin 
and  might  therefore  be  placed  north  of  the  quarantine  lific 
work  is  being  pushed  vigorously  in  Virginia,  North  Carolini. 
nessee,  Arkansas,  Oklahoma,  and  in  other  localities  within  thr 
infested  area,  and  in  all  localities  the  methods  of  starvati<m.  \^ 
rotation,  and  direct  treatment  of  cattle  with  insecticides  have  }  * 
the  desired  results  at  a  comparatively  slight  expense.     In  hcu 
at  present  estimated  that  the  total  expense  of  the  complete  eradi  -•■ 
of  the  cattle  tick  from  the  United  States  will  probably  not  exit^ 
amount  of  annual  loss  caused  to  the  cattle  industry  by  the  pr&f' 
the  cattle  ticks. 

A  great  amount  of  this  work  on  the  part  of  Federal  u^d  " 
inspectors  and  veterinary  officials  must  be  of  an  educational  t.> 
It  has  been  found  necessary,  in  the  first  place,  to  convince  iht  fj- 
of  the  practicability  of  freeing  their  farms  from  ticks  and  • 
desirability  of  cooperating  to  the  fullest  extent  in  acoompl'" 
these  results.    The  educational  propaganda  of  tick  eradicitsi^ 
been  carried  on  largely  through  farmers'  institutes  and  le^^  ^ 
gatherings  of  farmers  in  tick-infested  localities  and  through  ti" 
sonal  appeals  of  inspectors  on  their  tour  of  inspection  from  U' 
farm.    The  results  of  this  work  are  everywhere  encouragro^.  ■ 
seems  reasonable  to  believe  that  in  the  future  the  quarantine  lir/ 
be  gradually  pushed  southward  toward  the  Oulf* 
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The  coQiHiiBb'  iuuuocao  'vruesi  rtie  ifm-^^cai?^  ir  T-rsfc- 
laced  upon  tbe  'rMr€  mii  tmir^  ntmaarvs*^  vf  'n«>  ""^Miiurm  ^'lur-^  i^aa^ 
iig  been  fiiimr  a»  Jiil  -vtio  iar^  -^leag'i  n  'lue^  :ct--  it  ▼•■nc  as- 
eli  a<  to  tke  PBwtiiv  ^HtMir.  TTi^  Bmnux  ir  A.iimai  Zii'i-.-^r^  jutm*^ 
eias  fipvcr  ine  •%€  s&  imuHiLBixr    iiie»    »f  nvv«*m4CiniiR«  n: ;  -«*i^'-^; 

ouDoemeBt  of  a  mnnfmrwrr  nartiiiii  frir  'ixt»  ininu:i.zini>i:    »c  i«'r*.:- 

cattle  to  Taas^  fi?*«  ly"  'lie  isi^  if  'tir  thi#mi   ir  ni::.  in*-  -*  *r  i*-*^ 

ttle.    Tlik  DMsdiafL  irsr  imsen  jv  -Hi*  3«iii>aii  if  x  -.ni>^,  I:i.::'<r^-. 

nd  later  tested  'iii  t  iai?a^  ^«aie  uui  T«rrf*-*i-;    n    ■^r^.i.n    i^ra.  -    ^v 

ariiNis  e^KnuRnc  -^axum^^  xms-  5imiMie-:  -ar**  ii»^.:-  -'.  r  -.:•'     :  -^i- 

notion  of  tii^h-craiie  •TStde  jidi  in*  "^^iiirn.     Pi..-  thi.-h  ^.«  *-^':ie  ■  :i; 

great  imptmqugnr  iif  ^dtriiic  T*«f  inii  lo^r^  -a—.**   n  *.:.i"  -^  «^  .  n    .: 

ithe  ooantrr. 

Tbe  ticks.  b0«r<f»v«r.  ^cill  emnam.     T!ipy  ir»  t*?*-  tri-:»*i  t.-  ^  i»f   .n  • 

eans  by  whuii  xb^  «ii9Rifi^  nuij  •cr^mit  fr-jin    -c**  i .  :l:i.'  *  ■  x::t  t.i»fr. 

and,  in  addhuiiL  co  nrananitrnc  '^le  LiT^a.-^.  •j.*-'-  "u  *,-*?  •-•ciifr  a1::.»->c 

equally  aeiiuuH  financial  li»fti!?»-     Ba«ilT  ^>M'-f*:    .ti—  m   xr^    i-vc   i^ 

poor  fles4u  and  in  many  inacaxu!e*-  ^.1  •:*    r*i«'!i  "1:h  <^:**  ^i  :   -.-^  ^/^v 

otherwise  wooLii.  or  fiail  Co  marrirp  fc-  --tLriT  i.-  th^-v  -:.  r*!:ul'v  ^< 

Some  animak  an*  killed  •xxnr.^c  :t  ex.****— ltu  jzf-?*^^:  .c  ^  :>. 

The  total  annnal   lam  attribura'- ■>  -.    ■!ur:>  t.-.-k-i  :r\  :>.t*  S-^Jiuvertr 

States  haa  been  «!CiniaMd  ac  a^*  .  A«...<< .     Tl:-  I-  -.>h  --  rvvrv-^i.:^*i  -x^ 

onlv  br  tbe  animak  which  «iie  of  T'*xd.-  f-v^jr  dn.i  :.t  exv.v^c>:v^  :ivi  ::i- 

festation^  but  by  the  lo»  in  w^-^:  ah*!  .v-r-.i::^.  i.  ar:a  :::e  vi-errw-utiv^u 

in  price  of  all  dck-infested  ar. .rials,  die  to  th^  fact  ihdit  they  vvr.to 

from  sooth  of  the  «|iiarancii:«^  lin»».     One  of  the  tiA>t^  !*rioi:<  evxHivUiuc 

results  from  the  presenci*  of  t^attle  ticks  in  tii*^  S^»uth<?rii  States  is  the 

mnovance.  additional  expeiL^e.  and  busine^^  complications  Jue  to  the 

presence  of  the  qnarantine  line  running  acroe^  the  c\>uutry  frvHU  vKvaii 

o  ocean. 

For  years  the  idea  has  been  gaining  ground  that  the  oulv  sati>- 
actory  way  to  solre  the  problem  of  Texas  fever  is  to  eradiv*ate  the 
icks  and  thus  prerent  the  perpetuation  of  the  di>eiise,  A  large  num- 
•er  of  investigators  hare  been  engaged  in  a  t^reful  study  of  the  life 
listorv  of  the  cattle  tick  in  order  to  determine  whether  its  extenuina- 
ion  is  a  feasibk  proposition  and  the  methcxls  by  which  this  result 
oay  be  most  economically  brought  about.  As  a  result  of  this  investi- 
-ation  three  general  methods  of  tick  eradii*ation  have  Ixvn  jH^rfei^tknl, 


«  Compiled  from  Georgia  Sta.  Bnls.  49.  &I :  liouisiana  Stan.  lUiK  8:2.  S4 ;  Stnith 
arollna  Sta.  But  130:  Tennessee  Sta.  Bnl.,  Vol.  XVlll,  No.  1 :  T,  S,  IVpt  Ajjr, 
tur.  Anim,  Indus.  Bnls.  1.  78,  »7 ;  Clrc.  110 ;  U.  S.  Dept  Agr„  Farn^ew*  Bwla. 
58«  261,  and  other  sources. 
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in  cream  ranged  from  a  fraction  of  1  per  cent  to  2  per  ooit  in  ^-a 
mer  and  from  a  smaller  fraction  to  a  little  more  than  1  per  ct^. 
winter.  As  gas-producing  bacteria  are  much  more  troableH^n;- 
summer  than  in  winter  because  a  high  temperature  favors  * -i 
growth,  there  is  need  of  greater  care  in  performing  dairy  openi.  i 
at  that  season  of  the  year.  Since  large  numbers  of  curd-di^'  \ 
bacteria  are  found  in  hay  and  straw,  these  feeding  materials  sL''  I 
not  be  handled  during  the  milking  period.  j 

The  ordinary  souring  of  milk  is  due  to  the  action  of  lactic  W^ 
on  milk  sugar,  changing  it  to  lactic  acid.  Now,  since  rich  ^r* 
contains  a  smaller  amount  of  milk  sugar  than  thin  cream,  it  i> 
dent  that  the  lactic  bacteria  will  produce  less  acid  in  the  ri<i 
in  the  thin  cream. 

Cream  becomes  more  sour  with  age,  though  the  number  of  beet'' 
is  less  after  the  third  or  fourth  day,  and  it  was  found  in  these  ex.: 
ments  that  the  average  cream  more  than  two  days  old  in  sommer  - 
too  sour  to  be  handled  at  a  creamery  with  good  results. 

The  results  as  a  whole  indicate  as  essentials  of  suocessfnl  * 
making  in  Oklahoma,  as  elsewhere,  (1)  clean  milk,  producing 
cream;  (2)  cleanly  handling  of  the  cream  at  low  temperatni^^ 
its  prompt  conversion  into  butter. 
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LETfER  OF  TRANSMITTAL 


U.  S.  Department  of  Aoriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 

Wdshinffton,  D.  C,  Septrmberi,  U*'^ 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitW '- 
Successful  Alabama  Diversification  Farm,"  in  which  an  aavijr 
given  of  the  work  done  jointlj"  by  Mr.  M.  A.  Crosby,  Assistant  kr 
culturist,  Farm  Management  Investigations,  Bureau  of  Plant  fa  i  - 
trj^,  Prof.  J.  F.  Duggar,  Director  of   the  Agricultural    Experin* 
Station  of  the  Alabama  Polytechnic  Institute,  and  Prof.  W,  J.  >f 
man,  Agriculturist  in  Charge  of  Farm  Management  Investig«i- 
The  paper  gives  an  account  of  the  first  three  years'  work  on  thedi^ 
sification  farm  on  the  plantation  of  Gen.  T.  T.  Munford.    I  respwti  - 
recommend  that  it  be  issued  as  a  Farmers'  Bulletin. 
Respectfully, 


Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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Chief  of  BuPf^ 
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A  SUCCESSFUL  ALABAMA  DIVERSIFICATION 

FARM. 


IVTBODTJCTIOV. 

In  this  bulletin  is  given  the  record  of  a  65-acre  hog  farm  in  the 
black  prairie  region  of  Alabama.  The  method  of  farming  described  is 
applicable  to  the  entire  area  in  which  corn,  alfalfa,  and  Bermuda 
grass  can  be  grown.  This  area  includes  the  black  lands  of  Texas, 
the  river  bottoms  of  Missouri,  Arkansas,  Louisiana,  and  Mississippi, 
and  the  alluvial  soils  generally  in  all  the  Southern  States.  This 
method  is  especially  adapted  to  the  large  area  in  Alabama  and 
Mississippi  known  as  the  ''  black  belt,''  in  which  the  soil  is  peculiarly 
suited  to  alfalfa,  and  with  only  slight  modification  itris  applicable  to  the 
whole  area  over  which  alfalfa  or  clover  may  be  grown  in  this  country. 
The  primary  object  in  the  work  of  this  farm  was  to  demonstrate  that 
hog  farming  is  practicable  in  this  territory,  and  three  years'  expe- 
rience has  led  us  to  the  conclusion  that  the  production  of  alfalfa  hay 
in  this  region  can  also  be  made  highly  profitable. 

Alfalfa  is  not  only  adapted  to  the  territory  named,  but  succeeds 
on  alluvial  soils  throughout  the  Southern  States.  The  contents  of 
this  bulletin  should  therefore  be  of  special  interest  to  farmers  in  the 
river  bottoms. 

The  system  of  farming  established  on  the  diversification  farm  at 
Uniontown,  Ala.,  was  planned  with  the  special  view  of  increasing  the 
fertility  of  the  soil  and  reducing  the  cost  of  tillage  by  doing  away 
with  hillside  ditches  and  adopting  improved  methods  of  cultivation. 
Although  on  an  average  only  55  acres  have  been  devoted  to  culti- 
vated crops,  the  remainder  being  a  worn-out  hill,  about  6  acres  of 
which  is  in  Bermuda  grass,  the  farm  has  yielded  in  the  three  years 
a  net  profit  of  $2,320.39,  or  $773.46  a  year.  This  is  an  average 
yearly  profit  of  $11.90  an  acre  on  land  valued  at  $20  an  acre. 

The  farm,  designated  as  Diversification  Farm  No.  3,  is  located  in 
what  is  known  as  the  canebrake  or  black-prairie  region  of  central 
-Uabama.  It  is  a  portion  of  the  2,300-acre  plantation  of  Gen.  Thomas 
T.  Mimford.  For  several  years  this  plantation  has  been  under  the 
management  of  Mr.  William  Munford,  being  devoted  chiefly  to  the 
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production  of  cotton.  Mr.  Munford  has  also  had  active  charge  of  the 
diversification  farm,  and  any  success  that  has  been  met  with  is  largely 
due  to  his  good  management  and  faithfulness  in  carrying  out  plaIl^. 

SOIL. 

In  contour  the  land  of  the  black  prairie  belt  varies  from  level  to 
quite  rolling.  The  soil  is  a  brown,  reddish  brown,  black,  or  gray  lime- 
stone clay."  It  is  classified  by  the  Bureau  of  Soils  as  Houston  clay 
and  Houston  black  clay,  the  former  occurring  on  the  rolling,  liili} 
portions  and  the  latter  in  the  valleys  and  level  areas.  The  Houstoi. 
black  clay  is  deeper  and  much  more  productive  than  the  Houst«i;. 
clay. 

When  wet  this  soil  becomes  very  plastic  and  sticky.  When  ver. 
dry  it  cracks,  some  of  the  fissures  being  1  or  2  inches  across  and  fror. 
2  to  3  feet  deep.  If  plowed  when  dry,  the  soil  breaks  up  into  hugr 
clods.  With  the  first  rains,  however,  these  clods  disintegrate  like 
slaking  lime. 

This  is  naturally  a  very  productive  soil,  but  a  continual  croppir: 
for  seventy-five  or  eighty  years  with  cotton,  and  occasionally  a  litt> 
corn,  has  greatly  exhausted  the  humus  or  vegetable  matter  on  tl' 
more  rolling  land  and  correspondingly  reduced  its  producing  caparit} 
For  this  reason  there  is  great  need  of  a  more  diversified  system  • ' 
farming — one  which  will  add  humus  to  the  soil  and  restore  the  land  '• 
its  original  state  of  fertility. 

In  selecting  the  site  for  this  farm  care  was  taken  to  choose  an  ^^ 
which  would  fairly  represent  the  average  land  of  the  surroiinA:. 
country,  so  that  any  results  obtained  could  not  be  credited  to  pecmi 
soil  or  other  abnormal  conditions. 

The  soil  on  this  diversification  farm,  with  the  exception  of  ab' ' 
2  acres  of  Houston  black  clay  in  the  northeast  comer,  practic*" 
all  belongs  to  the  Houston  clay  type.     It  is  locally  known  ass  pi- 
hill  land  to  distinguish  it  from  the  richer  and  more  productive  bott* 
lands.     Four  years  ago  one-third  of  a  bale  of  cotton  and  from  15  t"  • 
bushels  of  corn  to  the  acre  would  have  been  considered  an  avenu 
^neld. 

TTFE  OF  FABMIKO. 

The  farm  described  in  this  bulletin  was  estabUshed  to  delena.r 
whether  pork  could  be  produced  on  the  plantation  at  a  profit  t«>  * 
owner.   Throughout  the  cotton-growing  sections  of  the  SouUiem  S 


a  It  is  said  that  this  soil  owes  its  origin  to  a  cretaceous  sediment  laid  dcvr. 
rapidly  deepening  sea.     It  is  known  as  the  rotten  limestone  or  Selma  chalk  fiwwi»'" 
practically  the  whole  area  being  underlaid  at  varying  depths  with  a  ratten  liisr^ 
Ledges  of  a  more  resistant  lime  rock  outcrop  on  many  of  tho  ridges.     Th«*  auil  *» « • 
shells  and  sharks'  teeth  and  of  vertcbrse  and  other  fossil  remains  of  mariiM*  lift* 
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pork  is  the  chief  article  of  food  consumed  by  the  colored  laborer,  but  as 
the  bulk  of  it  comes  from  the  great  com  belt  of  the  North  and  West  the 
amount  required  on  a  large  plantation  represents  a  considerable  out- 
lay of  cash  each  year.  The  production  of  this  meat  on  the  plantation 
where  it  is  consumed  means  not  only  a  saving  in  actual  cash  outlay, 
but  also  necessitates  the  growing  and  feeding  of  a  large  quantity  of 
forage,  the  surest  and  quickest  way  of  increasing  the  fertility  of  the 
land. 

Owing  to  the  deficiency  of  humus  in  the  soil,  it  was  necessary  to 
adopt  a  cropping  system  which  would  supply  this  essential  constituent 
and  at  the  same  time  furnish  the  feed  required  by  the  hogs.  A  rota- 
tion was  planned  with  the  view  of  building  up  the  soil  rather  than  of 
securing  the  maximum  yields  of  any  crops  other  than  those  necessary 
for  the  maintenance  and  fattening  of  the  hogs. 

BOTATIOV. 

A  four-year  rotation  with  alfalfa  two  years  and  com  and  cowpeas 
two  years  in  succession  was  decided  upon.  The  alfalfa  is  sown  early 
in  the  spring,  cut  for  hay  the  first  year,  pastured  by  the  hogs  the  sec- 
ond year,  and  then  broken  up  for  com,  the  com  to  be  followed  each 
time  with  cowpeas,  the  latter  being  sown  broadcast  ahead  of  the  culti- 
vators at  the  last  working  of  the  corn  and  grazed  off  by  hogs  after  the 
com  has  been  harvested.  In  addition  a  few  acres  were  set  aside  for 
such  crops  as  sorghum  and  peanuts  for  soiling  and  pasture.  This 
rotation  provides  for  the  turning  under  of  a  leguminous  crop  eacli 
time  the  land  is  broken;  first  the  alfalfa,  then  the  cowpeas,  which 
follow  the  com.  Ten  acres  of  cotton  were  grown  the  first  year  for  a 
money  crop  to  offset  any  loss  that  might  occur  from  the  change  of 
system. 

Alfalfa  is  not  generally  considered  a  suitable  crop  to  utilize  in  a 
short  rotation,  and  ordinarily  it  would  not  be  recommended  for  such 
use,  particularly  when  a  maximum  yield  of  hay  is  one  of  the  objects 
sought.  But  in  this  case,  where  the  yield  of  hay  was  a  secondary 
consideration  as  compared  to  the  production  of  hog  feed  and  the 
building  up  of  the  soil,  alfalfa  suited  the  purpose  admirably.  The 
results  obtained  the  past  year  (1906)  from  plowing  up  a  2-year-old 
stand  of  alfalfa  for  com  indicate  quite  clearly  that,  in  this  section  at 
least,  alfalfa  can  be  utilized  to  good  advantage  in  a  comparatively 
short  rotation. 

It  is  planned  to  continue  this  rotation  only  until  each  field  has  had 
one  crop  of  alfalfa  plowed  under.  By  that  time  the  soil  should  be 
sufficiently  rich  in  humus  to  permit  the  paying  of  more  attention  to 
alfalfa  hay  production.  A  rotation  will  then  be  planned  which  will 
allow  the  alfalfa  to  remain  for  several  years,  and  the  production  of  hay 
will  become  one  of  the  prime  factors. 
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AREAVGBMBHT  OF  FISLDB. 

At  the  beginning  of  the  work  in  1904  the  land  was  divided  by  i» 
driveway  and  old  hillside  ditches  into  irregular  fields  of  various  :^iz^ 
As  the  work  was  not  started  until  late  in  the  season,  it  was  imp'^ 
sible  to  change  the  arrangement  of  the  fields.  This  would  ht^t 
delayed  the  planting,  and  thus  materially  interfered  with  the  ye*:' 
work.  Consequently,  part  of  the  area  now  included  in  the  fann*'^ 
not  used  at  all  the  first  year  and  part  of  that  used  extended  bero » 
the  limits  of  the  farm  as  it  stands  to-day.  In  fact,  it  was  not  uo* 
the  third  year  that  it  was  possible  to  get  the  farm  laid  out  in  • 
fields  of  nearly  equal  size  as  originally  planned  and  start  the  regC'^. 
rotation. 


Fig.  1.  Diagram  of  iarm,  showing  arraogement  of  fields  in  19(M. 

Figure  1  shows  the  general  layout  of  the  farm  for  the  first  p 
The  soUd  lines  show  the  boundaries  of  the  fields  that  wwe  erf*?"* 
in  1904.  The  broken  lines  show  the  rearrangement  of  the  field?  •• 
the  boundaries  of  the  total  area  included  in  the  farm  since  the  *" 
year. 

Fields  A,  B,  <7,  and  D  are  to  be  devoted  to  the  rotation  previ**' 
mentioned;    On  field  E  will  be  grown  sorghum  and  other  cr'?' 
be  used  for  soiling  or  pasture,  while  field  F  is  a  permanent  Bff^ ' 
pasture,  where  the  hogs  can  be  grazed  during  wet  weather,  whet  t' 
trampling  might  injure  the  alfalfa  fields.     Field  G  was  onhr  w^ 
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in  the  farm  the  first  year.  None  of  the  fields  is  permanently 
fenced  except  field  A.  When  a  field  is  to  be  pastured,  it  is  inclosed 
by  a  temporary  26-inch  woven  wire  fence. 

Figure  2  shows  the  arrangement  of  the  hillside  ditches  at  the  begin- 
ning of  this  work  and  during  the  summer  of  1904.  These  ditches 
id,  a,  a)  had  been  constructed  several  years  before  to  keep  the,  soil 
from  washing  during  the  heavy  rains.  They  cut  the  fields  up  into 
irregular  patches  and  occupied  considerable  valuable  land  that 
should  have  been  in  crops.  They  were  also  infested  with  Johnson 
grass,  and  consequently  were  a  source  of  constant  annoyance.  In  the 
fall  of  1904  it  was 
decided  to  do  away 
with  these  hillside 
ditches  and  depend 
upon  deep  plowing 
and  getting  enough 
humus  in  the  soil 
to  prevent  washing. 
The  results  of  this  ex- 
periment have  so  far 
been  highly  satisfac- 
tory. During  the 
summer  of  1905  no 

washing     occurred,    Fio.2.  Diagram  of  fann,  showing  the  location  of  hillside  ditches 

although   some  very  *°  ^®^- 

heavy  rainfalls  were  recorded.  During  the  torrential  rains  which 
occurred  in  1906  there  were  some  slight  washings,  but  not  enough  to 
do  any  material  damage,  while  many  other  lands  in  the  vicinity,  even 
when  protected  by  the  hillside  ditches,  were  badly  gulhed. 

MANA6EMS9T  OF  HOGS. 

At  the  beginning  of  the  work  Mr.  Munford  had  on  hand  66  head 
of  hogs,  ranging  in  age  from  2  weeks  to  2  years.  These  were  for  the 
most  part  grade  Berkshires,  but  a  registered  Berkshire  boar  headed 
the  herd.  Since  that  time  several  pure-bred  sows  have  been  added 
to  the  herd  and  the  grades  gradually  killed  off,  so  that  now  all  the 
animals  on  hand  are  pure  bred,  and  the  majority  are  eligible  to 
registry. 

The  original  plan  of  management  was  to  keep  from  12  to  16  brood 
sows,  have  the  pigs  dropped  in  the  early  spring,  push  them  through 
the  summer  months,  and  dispose  of  them  when  they  were  8  or  9 
mouths  old.  This  would  imdoubtedly  have  been  the  most  econom- 
ical practice,  as  the  high  price  of  grain  which  prevails  throughout  the 
Southern  States  makes  it  very  expenrive  to  carry  through  the  wiater 
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any  animals  except  those  wanted  for  breeding  purposes.    Unfor/ 
nately,  however,  several  of  the  young  sows  were  permitted  u^  X 
with  pig  late  in  the  season,  so  that  each  winter  there  has  beenq- 
a  number  of  fall  pigs  to  carry  over.     This  added  expense  has  ma'^ 
rially  lessened  the  profits. 

PA8TUKE. 

The  hogs  are  pastured  to  some  extent  every  month  in  the  y-^ 
alfalfa  furnishing  most  of  the  pasture.     This  pasturage  is  supp- 
mented  during  part  of  the  summer  months  with  daily  feeds  of  gn* 
sorghum,  and  later,  after  the  corn  has  been  harvest^,  the  hogs  hi 
the  run  of  the  com  and  pea  fields  and  derive  considerable  nulriti 
feed  from  that  source.     During  wet  weather,  when  their  trampli^. 
might  injure  the  alfalfa  plants,  they  are  run  on  a  Bermuda  p*?^  •• 
containing   some   white   clover.     This   Bermuda   grass,   not  ^'- 
closely  grazed  during  the  summer,  makes  a  matted  growth  *t> 
does  not  all  kill  down  with  the  early  freezes,  and  therefore  furnt-- 
some  roughage  for  the  animals  during  the  winter  months,  though  • 
no  means  as  much  as  they  need. 

WATER  SUPPLY. 

The  water  supply  comes  from  a  deep  well.  The  water  is  raisetJ ' 
means  of  a  hot-air  pump  and  is  piped  to  the  troughs  in  the  id- 
iots.    An  automatic  device  regulates  the  flow  so  that  the  trougk  - 

kept  full  all  the  t 

Figure  3  sho»> 
arrangement  of 
temporarr  !* ' 
which  lead  fwo^  ' 
feeding  lots  t<' 
different  field*.' 
permitting  the  k  • 
to  have  readv  ar  ■ 
to  the  WBier  «- 
times.     Lan<*  • 
leads  from  the  '•■ 
ing  lots  to  the  •* 
c-d.     Field  ^ 

Fio.  3.  Diagram  of  farm,  showing  arrangement  of  fields  In  1806.        r*>a/»hA/l     Kv    &  " 

way  under  a  drive   at  c;  B,  by  a  similar  runway  under  the  -- 
e-J,  and  fields  (7,  2),  and  E  by  the  lanes  c-d  and  rf-c,    T^ 
proved    a  very  satisfactory  arrangement.     During    the    lon^. 
summer    days    the    animals    consume    an    enormous    quantity 
water,  and  to  attempt  to  carry  this  to  them,  instead  of  lettiufT  ^' 
come  to  the  water,  would  be  a  very  expensive  process.     Then.  «*"* 
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when  the  days  are  long  and  hot  the  hogs  graze  only  during  the  cool 
hours  of  the  morning  and  evening,  spending  the  heated  portion  of 
the  day  in  the  shade  furnished  hy  the  trees  and  sheds  in  the  feeding 

lots. 

GBAIN  FEB  AKD  METHODS  OF  FATTENINa. 

Grain  is  fed  during  the  entire  year,  not  in  sufEcient  quantity  to 
keep  the  animals  fat,  but  just  enough  to  keep  them  in  a  good,  thrifty, 
growing  condition.  During  the  winter  months  they  are  fed  on  corn, 
with  occasionally  some  oats,  mill  stuff,  rice  polish,  etc.  While  on 
alfalfa  pasture  they  receive  very  little  grain,  generally  not  over  1 
pound  of  graifi  to  each  himdred  pounds  the  animal  weighs.  As  the 
time  for  fattening  approaches,  the  hogs  that  are  to  be  killed  have 
their  allowance  increased  imtil  they  are  on  nearly  a  full  grain  ration. 
Tliej^  are  then  taken  from  the  pasture  and  kept  in  the  feeding  pens 
and  fed  all  the  com  they  will  consume  without  waste. 

When  ready  to  kill,  the  hogs  are  sold  alive  to  the  plantation.  As 
the  quantity  of  meat  produced  has  never  exceeded  that  required  for 
the  rations  supplied  to  the  plantation  labor,  all  the  finished  animals 
have  each  year  been  turned  over  to  the  plantation  and  the  farm 
credited  with  the  amount  they  would  have  brought  in  the  open 
market. 

In  discussing  the  methods  of  growing  and  handling  the  crops  each 
year's  work  has  been  dealt  with  separately.  This  was  thought  best 
to  bring  out  to  better  advantage  the  difficulties  attending  the  work  at 
the  beginning,  the  development  of  better  practices  of  tillage,  and  the 
comparative  cost  of  producing  crops  under  the  old  and  newer  methods. 
The  tables  following  the  discussion  of  each  year's  crops  represent 
actual  costs  based  on  daily  records  kept  by  Mr.  Munford. 

In  computing  the  cost  of  production  of  the  different  crops  the  cus- 
tomary wages  paid  to  day  labor  has  been  used  as  the  basis.  This  is  50 
cents  a  day  for  a  man  and  the  same  amoimt  for  a  mule.  A  man,  two- 
horse  team,  and  plow  or  harrow  cost  $1.50  a  day.  This  may  appear 
a  very  low  rate  to  some,  but  this  is  the  usual  rate  in  this  section 
for  this  grade  of  labor.  While  most  of  the  work  was  performed  by 
Jay  labor,  part  was  done  by  farm  hands  who  were  getting  $10  a 
month.  The  computations,  however,  were  all  based  on  the  rate  paid 
to  day  laborers  and  no  reduction  was  made  for  the  cheaper  month 
hands.  Since  all  the  work  was  done  by  labor  and  tools  hired  from 
the  plantation,  no  allowance  has  been  made  for  depreciation  in  value 
of  the  tools. 

In  determining  the  cost  of  keeping  the  hogs,  all  crops  fed  (pasttire 
excepted)  have  been  charged  against  their  feed  bill  at  the  regular 
market  prices.  In  the  case  of  the  soi^hum,  where  there  was  no 
market  price  by  which  to  be  guided,  a  charge  of  $2  per  ton  for  the 
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green  forage  was  made.  The  cost  of  producing  the  cowpeas  andj** 
nuts  which  were  grazed  off  by  the  hogs  was  not  charged  against  tb: 
but  to  the  field  crop  account,  as  it  was  estimated  that  the  maHi:r 
value  of  these  crops  would  offset  what  it  cost  to  produce  theni. 

OPERATIONS  FOE  1904. 

The  acreage  of  crops  grown  during  1904  is  as  follows:  Alfalfs 
acres;  corn  and  cowpeas,  24  acres;  cotton,  10  acres;  sorghui 
acres;  and  nielilotus,  10  acres.  All  the  land  had  been  in  cotton 
previous  year  and,  with  the  exception  of  that  planted  to  cottor.  - 
sorghum  and  a  small  area  of  the  corn  land  which  was  too  wet  t^j 
early,  had  been  plowed  during  the  early  winter.  This,  togctlwr  * 
the  fact  that  the  work  was  not  started  until  planting  time,  pffv*'' 
the  giving  of  any  special  attention  to  the  breaking  of  the  land 


The  alfalfa  was  sown  in  two  fields  {A  and  J?,  fig.  1),  of  7  aoi! 
acres,  respectively.     In  preparing  for  planting,  the  land  p^e^^'•' 
plowed  was  disked  each  way  and  then  harrowed  with  a  sni«"'5' - 
harrow.     The  seed  was  sown  broadcast  at  the  rate  of  25  pounu- 
the  acre  and  lightly  covered  with  a  smoothing  harrow.    Previu'' 
sowing  the  seed  an  application  of  200  pounds  of  cotton-seeJn 
and  160  pounds  of  acid  phosphate  to  the  acre  was  made.    Field  .^  •• 
sown  March   19  and  field   B  March  24.     In  both  fields  an  ah' 
perfect  stand  was  secured. 

The  alfalfa  grew  rapidly  and  was  cut  on  June  13,  field  -4  yieW; 
total  of  7,000  pounds  of  cured  hay,  or  1 ,000  pounds  to  the  acre 
field  was  then  fenced  off  and  from  July^  14  to  September  1  funii* 
pasturage  for  57  head  of  hogs.     This  number  of  animals  was  n<^t  ^ 
cient  to  keep  down  the  growth,  however,  so  it  was  necessan* ' 
the  alfalfa  again  on  August  17,  when  a  yield  of  1,061  pounds '* 
to  the  acre  was  secured.     Field  B  was  cut  three  times  tlurin^' 
season.     The  first  cutting,  June  13,  gave  a  yield  of  700  poumLs'' 
to  the  acre;   the  second,  August  4,  2,374  pounds;   and  the  thinl'' 
tember  19,  1,112  pounds,  a  total  yield  of  4,186  pounds  of  hay  t* 
acre,  all  secured  within  five  months  after  sowing  the  seed. 

CORN. 

The  com  land  (fields  A'  and  C,  fig.  1),  with  the  exception  of  i>^ 
low,  wet  area  in  A'  (a,  fig.  4),  had  been  bedded  into  rows  j: 
apart  in  the  manner  customary  to  the  region.     These  beds  ^^^'  ' 
over  with  a  smoothing  harrow  and  the  com  planted  April  ^  ■ 
one-horse  planter.     The  low,  wet  area  in  A^  was  broken  with  - 
horse  turn  plow  early  in  April,  disked  once  each  way,  thorou?'^  *' 
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rowed  with  a  smoothing  harrow,  and  planted  April  24.  The  variety 
planted  in  both  cases  was  Cocke's  Prolific.  The  first  week  in  May 
cotton-seed  meal  at  the  rate  of  200  pounds  to  the  acre  was  applied  at 
the  side  of   each  row  with  a  one-horse  fertilizer  distributer.     Four 

shallow   cultivations 


with  sweeps  were 
given — one  in  April, 
two  in  May,  and  one 
in  June.  At  the  last 
cultivation  cowpeas 
were  sown  ahead  of 
the  cultivators  at  the 
rate  of  1^  bushels  to 
the  acre. 

The  com  was  cut 
by  hand  August  16 
to  26  and  set  up  in 
shocks  containing 

Fio.  4.  -Diagram  of  fftrm,  showing  arrangement  of  fields  in  1905.        oKont     apvpnf  v     Viille 

each.  In  October  the  ears  were  snapped  from  the  stalks,  and  both 
grain  and  stover  were  hauled  to  the  bam  and  stored.  The  total  yield 
for  the  24  acres  was  490  bushels,  or  a  fraction  over  20  bushels  to  the 
acre. 

Forty  bushels  ot  the  peas  were  picked  and  saved  for  the  next  year's 
seed,  and  the  rest  were  grazed  off  by  the  hogs. 

COTTON. 

The  cotton  land  (field  O,  fig.  1)  was  plowed  into  4-foot  beds  the 
latter  part  of  February,  harrowed  with  a  smoothing  harrow,  and 
planted  March  30  to  April  4.  The  soil  on  this  field  averaged  a  little 
better  than  the  rest  of  the  farm,  as  it  contained  more  bottom  land. 
The  variety  planted  was  Culpeper,  and  only  a  fair  stand  was  secured. 
Five  cultivations  and  three  hoeings  were  given  diu'ing  the  season. 
One  cultivation  was  with  a  weeder,  the  rest  with  12  and  24  inch 
sweeps.  An  application  of  200  pounds  of  cotton-seed  meal  and  100 
pounds  of  acid  phosphate  to  the  acre  was  made  at  the  side  of  each 
row  the  latter  part  of  May.  The  picking  began  September  22  and 
lasted  imtil  November  30.  The  total  yield  of  lint  was  2,650  pounds, 
or  265  poimds  to  the  acre,  and  the  total  yield  of  seed  was  8,350  poimds, 
or  835  pounds  to  the  acre.  Considering  the  stand  secured  this  was  a 
very  good  yield. 

MEIilLOTTJS. 

The  melilotus  was  sown  primarily  as  a  soil  renovator.  The  land 
(field  D,  fig.  1),  which  had  been  plowed  in  December  of  the  previous 
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year,  was  run  over  once  with  a  disk  harrow  and  then  with  a  smoothing 
harrow.  Seed  of  MelUotits  alba  in  the  hull  was  sown  March  27  at  the 
rate  of  2  bushels  to  the  acre  and  covered  lightly  with  a  smoothing  har- 
row. An  excellent  stand  was  secured.  The  crop  was  mowed  twice 
dimng  the  season.  The  first  cutting,  April  22,  made  a  yield  of  1  ton 
of  cured  hay  to  the  acre,  and  the  second  cutting,  August  19,  made  a 
yield  of  almost  IJ  tons  to  the  acre.  This  hay  was  of  fine  quality  and 
was  relished  by  horses  and  mules. 

SOBGHITM. 

Field  Ej  figure  1,  which  was  devoted  to  sorghum,  was  plowed  April 
20,  disked  once  each  way,  thoroughly  harrowed  with  a  smoothing  har- 
row, and  planted  April  24,  1  peck  of  seed  to  the  acre  being  sown  in 
drills  2  feet  apart.  The  variety  was  Early  Amber  cane.  Two  culti- 
vations were  given  with  15-inch  sweeps.  The  sorghum  was  utilized  as 
a  soiling  crop  for  hogs  from  September  1  to  October  15.  The  total 
yield  of  green  forage  was  estimated  at  16  tons. 

RECEIPTS  AND  EXPEKDITTJEE8  FOB  1904. 

The  following  tables  (Tables  1,  2,  3,  and  4)  show  the  cost  of  produc- 
tion, receipts,  and  net  profit  for  each  crop  grown  in  1904.  Each  field 
is  considered  separately. 

Table  1. — Cost  per  acre  ofprockudng  and  harvesting  crops,  1904, 


Area, 
Field.          in 
\  acres. 

A 

7 

10 
24 
24 
10 

2 
10 

B 

A'andC... 
A'andC... 
D 

E 

a 

Crop. 


Alfalfa  (pasture) . 
Alfalfa  (meadow) 

Com 

Cowpeas 

Moiiiotus 

Sorghum 

Cotton 


Cost  of 
prepar- 
ing land. 


$1.30 
1.05 
1.17 


1.30 
2.50 
1.20 


Cost  of 

seed, 

planting, 

and  re- 
planting. 


Cost  of 
fertilizer 
and  ap- 
plying 
same. 


$4.11 
3.30 

.76 
2.05 
1.20 

.92 
1.96 


$2.47 
2.04 
2.16 


Cost  of 
cultiva- 
tion and 

hoeing. 


$2.06 


Cost  of 
har- 
vest- 
ing. 


3.36 


3.25 
a  4.35 


$1.03 

1.24 

1.16 

.37 

i.ao 

4.00 
3.00 


Total 

cost 

por 

acre. 


$8.00 
7.63 
7.32 
2.42 
3.80 
10.67 
13.87 


a  Includes  ginning,  bsling,  and  marketing. 
Table  2. — Crop  yield,  cost,  and  returns  per  acre,  1904. 


Field. 

Area, 

in 
acres. 

A 

1 

B 

10 

A'andC... 

A'andC... 
D 

24 

24 
10 

E 

G 

2 
10 

Alfalfa  (pasture) . 
Alfalfa  (meadow) 

Com 


Cowpeas. 
Melllotus . 
Sorghum. 

Cotton... 


Yield. 

Price. 

Gross 

re- 
turns. 

Cost. 

Net  re- 
turns. 

1.03  tons 

2.08  tons 

(20.4  bu.  grain. 
10.58  ton  stover. 

640  bu 

$12.00  ton 

12.00  ton 

.50  bu 

2.00  ton 

$12.36 

24.96 

ia20 

1.16 

$9.00 
7.63 

}    7.32 

2.42 

3.80 

10.67 

}  13.87 

a$3.36 
17.33 

4.04 

2.23  tons 

8  tons 

8.00  ton 

2.00  ton 

.07A  lb 

15.00  ton 

17.84 

16.00 

20.04 

6.27 

1104 
&33 

f2651balint 

t835  lbs.  seed... 

12,44 

lo  In  addition  to  pasture. 


b  Not  sold:  kept  for  seed. 
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Table  S.—Hog  reeord/or  1904. 


Ht^  on  bADd  January  I, 


I.  ^e*-  antl'»h*'at»,  avcnigo  weight  7S  pt 

Ulj.bou^V  in  Auiu*t,at  CO  

Dw  txiuilit  In  Septenibei 

ilts.  bousht  In  October,  at  »20 


Curt  oHwa  foe  Iba  yaar. .. . 

Remipts  lor  bngs  sola 

« ti(«s  kept  over  lot  IWS . . 


TabLiE  4. — Smnmarj/  of  receiptt  and  expendiluret/or  1904. 


,..  1 

Aiea.iD 

D,. 

c. 

Netproflte. 

10 

}     ;; 

2 

KS.OO 

76- M 

11 

2T2.M 

178. « 
32.  OD 

S71, 10 

1,082.26 

t611.ie 

932.10 

1,082.36 

Hog  record. 

- 

0FB£ATI0H8  70S  1906. 

At  the  beginning  of  the  year  1905  several  changes  were  made  in  the 
arrangeinent  of  the  fields.  (See  ■fig.  4.)  While  it  was  still  impossible 
to  put  into  full  operation  the  rotation  decided  upon,  the  arrange- 
ment of  the  fields  was  more  in  conformity  with  the  original  plans. 
The  operations  this  year  were  confined  to  the  52  acres  (exclusive 
of  the  Bermuda  pasture),  but  as  there  were  some  thin,  galled  por- 
tions of  this  in  mehlotus  (fig.  4,  a,  a,),  which  was  used  only  as  a  soil 
renovator,  the  total  area  devoted  to  crops  was  only  SOJ  acres,  of 
which  7  acres  were  in  alfalfa  pasture,  10  acres  in  alfalfa  meadow,  22 
arres  in  com  and  peas,  3}  acres  in  sorghum,  and  8  acres  in  cowpeas. 
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ALFALFA. 


The  alfalfa  in  the  7-acre  field,  A,  was  again  utilized  for  pasturr 
On  March  28,  115  head  of  hogs  were  turned  on  this  field,  anil  • 
August  2,  8  more  animals  were  added.     The  pasturing  was  Gontmue<l 
until  about  the  1st  of  October. 

In  the  meantime  it  was  found  necessary  to  mow  a  portion  of  iV 
alfalfa  at  two  different  times,  for,  as  in  the  previous  year,  the  Dumhe: 
of  animals  was  not  sufficient  to  keep  the  crop  grazed  down.  Tb^ 
entrance  to  the  pasture  being  at  the  northwest  corner  of  the  field  tV 
hogs  kept  that  portion  grazed  much  closer  than  the  rest,  and  it  onl; 
required  one  mowing.  The  east  half  of  the  field  was  mo^ed  May  1- 
and  yielded  at  the  rate  of  2,066  pounds  of  hay  to  the  acre  for  il* 
area  that  was  cut  over.  The  second  cutting  was  made  on  June :' 
and  a  yield  of  1,035  pounds  to  the  acre  was  secured.  The  west  ht 
of  the  field  was  cut  June  12,  the  yield  being  only  about  143  poundbt- 
the  acre. 

In  straightening  out  the  Unes  between  the  diflFerent  fields,  portit't- 
of  what  were  included  in  C  and  D  in  1904  were  added  to  B.    Thr* 
areas  were  plowed  up  and  seeded  to  alfalfa  in  March,  1906.    Oni'^ 
area  5",  fig.  4,  a  fine  stand  was  secured,  but  for  some  reason  it  m* " 
but  Uttle  growth  during  the  season.     This  may  have  resulted  fr' 
the  fact  that  the  land  was  broken  deeply  with  a  disk  plow  and  b 
not  settled  and  become  firm  before  the  alfalfa  was  sown.     The  a* 
B'  was  too  wet  for  alfalfa,  and  as  the  land  was  badly  infested  v. 
Johnson  grass  the  young  seeding  was  practically  all  killed  out. 

Five  cuttings  in  field  B  were  secured  during  the  season  frou^ ' 
seeding  of  the  previous  year,  the  first  and  second  being  much  heav' 
than  the  other  three.     The  total  yield  of  hay  for  the  ye^r  wa>  • 
tons  to  the  acre. 

WINTEB  BABLEY. 

After  the  com  stover  had  been  removed  from  fields  A'  and  <' ' 
1904  the  land  was  broken  to  an  average  depth  of  8  inches  ^it'  • 
disk  plow  and  was  sown  to  winter  barley  in  November.     The  i- 
was  to  utiUze  this  crop  as  a  winter  pasture  for  the  hogs.     Owii^: 
the  lateness  of  sowing  and  the  very  dry  weather  which  pre\*^" 
during  November  and  December,  the  crop  never  made  a  sati<f at  '• " 
growth  and  was  of  little  or  no  use  as  a  pasture.    Could  it  have  1-^ 
sown  a  month  or  so  earlier  there  is  no  doubt  that  a  large  amoui- 
grazing  would  have  been  secured,  as  it  made  a  very  rapid  gruv> 
the  spring  after  the  weather  moderated.     In  March  this  bariey  ••' 
plowed  under  with  a  two-horse  turn  plow  and  the  land  prepared  '•  * 
com. 
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COBN. 

The  method  followed  in  preparing  the  land  for  com  differed  mate- 
rially from  that  of  the  previous  year.  This  year  the  land  in  field  D 
was  thoroughly  broken  with  a  disk  plow  to  an  average  depth  of  8 
inches,  that  in  fields  A'  and  C  having  been  thus  broken  in  preparation 
for  the  barley.  The  hillside  ditches  (fig.  2)  were  all  plowed  and  har- 
rowed down  until  little  evidence  of  them  remained.  After  breaking, 
the  land  was  thoroughly  harrowed  with  a  smoothing  harrow.  Instead 
of  running  the  rows  with  the  contour  of  the  land,  as  is  the  usual  prac- 
tice in  this  section,  the  fields  were  marked  off  in  rows  3  feet  apart 
each  way  and  the  com  planted  in  the  check.  The  dates  of  planting 
ranged  &om  April  3  to  11 ,  the  variety  planted  being  Tennessee  Red 
Cob.  Cutworms  greatly  damaged  the  stand  in  field  A' ,  making  sev- 
eral replantings  necessary,  and  completely  ruined  that  in  field  (7,  so 
that  the  latter  field  had  to  be  disked,  harrowed,  and  replanted  on 
May  30  and  31.  These  pests  gave  no  trouble  except  on  the  land 
where  the  barley  was  plowed  under.  Owing  to  the  lateness  of  this 
second  planting  in  field  C  a  lai^  eariy-maturing  variety  of  com 
known  as  Mexican  June  was  used. 

Four  cultivations  were  given.  The  first  was  with  a  weeder,  the 
second  and  third  with  12-inch  sweeps,  and  the  last  with  double 
sweeps.  The  latter  implement  consists  of  a  double  stock  to  which 
are  attached  two  sweeps,  one  10  and  the  other  14  inches  in  width. 
This  is  a  great  improvement  over  the  old-fashioned  wide  sweep  in 
that  it  is  easier  to  handle  and  leaves  the  groimd  nearly  level. 

On  the  poorer  portions  of  fields  A'  and  2?'  nitrate  of  soda  at  the 
rate  of  80  pounds  to  the  acre  was  appUed  at  the  side  of  the  row  about 
the  middle  of  May.  The  first  week  in  June  cottonnaeed  meal  at  the 
rate  of  100  pounds  to  the  acre  was  applied  in  a  dmilar  manner  to 
the  entire  crop  on  these  fields.  Field  C  received  an  application  of 
200  pounds  of  cotton-seed  meal  to  the  acre  the  first  week  in  July. 

The  com  was  harvested  in  the  same  manner  as  was  the  1904  crop. 
The  yields  of  com  (all  preceded  by  cowpeas  or  melilotus)  for  the 
different  fields  were  as  follows:  A' j  112  bushels,  or  24.89  bushels  to 
the  acre;  C,  137  bushels,  or  19.42  bushels  to  the  acre;  and  D' ,  331 
bushels,  or  31.52  bushels  to  the  acre.  The  uneven  stand  in  field  J.', 
resulting  from  the  frequent  replantings,  and  the  fact  that  the  Mexican 
Jime  variety  proved  to  be  a  comparatively  light  producer  accoimt 
for  the  relatively  low  yield  from  fields  A'  and  G. 

COWPBAS. 

The  latter  part  of  June  field  D  was  thoroughly  pulverized  with  a 
disk  harrow,  and  it  was  sown  to  cowpeas  on  July  5,  If  bushels  of 
seed  being  used  to  the  acre.     Four  acres  of  these  cowpeas  were  cut 
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for  hay  August  23,  and  a  yield  of  4.49  tons  was  secured.  Thefr 
mainder  of  the  peas  was  grazed  off  by  hogs  and  plowed  under  i*^* 
fertilizer. 

SOBGHUH. 

Field  E  was  somewhat  enlarged  in  1905  and  again  sown  to  E&rr 
Amber  sorghum.  The  method  of  preparing  the  land  for  pluntiii; 
the  cultivation,  and  the  harvesting  were  the  same  -  as  practice  • 
1904.  The  yield  was  rather  light,  being  only  13.12  tons  of  gm 
forage  for  the  entire  field,  or  3.76  tons  to  the- acre.  This  light  p- 
was  undoubtedly  the  result  of  planting  sorghum  after  soz^huiu.  i 
practice  which  will  be  guarded  against  in  the  future. 

EECEIPTS   AHD   EXPEHDITTFEES   FOR   1905. 

Tables  5,  6,  7,  and  8  show  the  cost  of  production,  receipts,  ^'^ 
net  profit  for  each  crop  grown  in  1905,  each  field  being  considerp^ 
separately. 

Table  5. — Cost  per  acre  of  producing  and  harvesting  crops ^  19QS. 


Field. 


Area,  In 
acres. 


Crop. 


A 

B 

A'  and  C. 

A' 

A' 


D'. 
D'. 
D. 
E. 


7 
10 

1 

7 

10^ 
lOj 

8 

3i 


AlTalfa  (paature) . 
Alfalfa  (meadow) 

Winter  barley 

Com 

Cowpeas 

June  com 

Cowpeas 

Com 

Cowpeas 

Sorghum 


Cost  of 

prepare 

Ink 

land. 


Cost  of 
seed, 
planting, 
and  re- 
planting. 


11.48 
3.52 


1.78 
'2.*2i 


1.12 
2.21 


090.62 

a. 59 

1.29 

1.75 

6.11 

.82 

1.25 

.70 

.11 

.24 

1.26 


Cost  of 
fertUixer 
and  ap- 
plying 
same. 


13.73 


2.41 
3.85 


tlonand  *»^;?«- 
boeli«.       "•• 


$1.50 


00.41 
3.9D 


2.04 


1.33 


4.1 


1.12 


i-J 


a  Cost  of  resowing  thin  spots. 


b  Cost  of  labor  in  sowing  8P«>d. 


Table  6. —  Crop  yield,  cost,  and  returns  par  acre,  J905. 


Field. 


A 

B 

A'HndC. 

A' 

A' 

C 

C 


D'. 

D'. 
D. 
E. 


Area, 

in 
acres. 

—        — -^ 

7 
10 

Hi, 
4i  ' 

7 

/ 

104  I 
lOi 

8 
34 


Crop. 


Alfalfa  (pasture) 
Alfalfa  (meadow) 
Winter  barley... 

Com 

(Cowpeas 

June  com 

Cowpeas 

Com 


Yield. 


0.813  ton.. 
4.097  tons. 


f4. 89  bu. grain.. 
1  ton  stover 


Cowpeas. 
do.6. 


19.58  bu. 


fl- 


52  bu. grain., 
ton  stover  . . . 


.  56  ton. . 
Sorghum ■    3. 74  tons. 


Price. 


S12. 00  ton. 
12. 00  ton. 


.fiObu  . 
2. 00  ton. 


.50bu 


.50bu  . 
2. 00  ton. 


IZOOton. 
2. 00  ton. 


OroBs 
returns. 


19.75 
56.36 


12.45 
3.00 


9.T9 


15. 7« 
2.00 


6.72 
7.48 


Cost 


} 


$J.<« 

it: 
11  :i 

.11 

.11 


a  In  addition  to  pasture. 

b  Only  4  acres  cut  for  hay,  the  remainder  being  pastured  and  pl()w<>d  und«r. 

c  Loss. 
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Table  7. — Hog  teecrdfar  1905. 


^  on  hand  Janaaiy  1, 1906: 

1  boar 

9  80  we,  &t  t26 

5gilts,at$10 

81  ahoats  and  pigs,  average  weight  50  poonds,  at  6  cents. 

1  sow  bought  In  February 

1  sow  bought  in  November 

1  so  w  bought  in  November 


99 

t  of  feed  for  the  year. . . 

eipta  for  hogs  sold 

bogs  kept  over  for  1906. 


Total. 


Net  profit. 


Dr. 


I2&.00 
225.00 

caoo 

202.50 

133.00 

40.00 

20.00 


00&50 
551.44 


1,240.94 


Cr. 


1772.78 
090.50 


1,463.28 


216.34 


Table  8. — Summary  of  receipts  and  tcpendUures  far  1905. 


Field. 


Dd  C. 


Crops. 


Alfalfa  (pastun) 

Alfalfa  (meadow) 

Winter  barley  ^ 

fCom 

iGowpeas  (pastured) 

[June  com 

iCowpeas  (pastured) 

[Com 

[Cowpeas  (pastured) 

Cowpeas  (nay  and  pasture) 
Soqpium 


Area  in 
acres. 


Net  profit  from  crops  on  50)  acres. 


7 
10 

4 


lOi 

8 

3i 


Hog  record. 


B  on  hand  January  1,  and  expenses , 

s  on  hand  December  31,  and  sales 

Net  profit  from  hogs 

Total  net  profit  for  year 

NeC  j>raat  per  aen  (inohiding  Bemmda  pasture) . 


Dr. 


87.21 
4490 
31.86 
69.44 
.50 
69.20 

8.75 
117.28 

1.15 
14.72 
27.03 


37a  03 


Cr. 


a$68.32 
561.60 


65.02 


68.32 


186.48 


63.76 
a&18 


1,020.68 


1,24&94 


1,463.28 


Net 
profits. 


•666.66 


216.34 


872.90 


13.75 


^  In  addition  to  pasture. 


h  Winter  barley  was  foDowed  by  com  same  year. 


0PSSATI0H8  FOB  1906. 

n  1906  it  was  possible  for  the  first  time  to  divide  the  farm  into 
manent  fields  and  get  the  regular  rotation  of  alfalfa,  com,  and  peas 
*ted.  Fields  A,  B,  0,  and  J3,  figure  3,  will  now  be  devoted  to  this 
lotion  until  each  field  has  been  in  alfalfa  for  two  years.  The  crop- 
cr  system  will  then  be  changed  in  order  to  leave  the  alfalfa  for  a 
^er  period  before  breaking  it  up.  The  acreage  of  the  crops  this 
r  was  alfalfa  pasture,  10  acres;  alfalfa  meadow,  10  acres;  com 
peas,  24^  acres;  sorghum,  4^  acres;  and  peanuts,  3  acres. 
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CORN. 

Figure  3  shows  the  arrangement  of  the  fields  for  1906.    Field? 
and  D  were  planted  in  com.     Part  of  field  A  was  in  com  and  p 
in  1905,  while  the  rest  had  been  in  alfalfa  pasture  two  years.   Tu 
portion  of  field  A  which  had  been  in  alfalfa  pasture  for  twt»  jfs-' 
was  broken  with  a  disk  plow  to  an  average  depth  of  8  inrb- 
November,  1905.     The  continued  pasturing  had  packed  the  grvi 
so  that  it  was  very  hard  in  places  and  exceedingly  difficult  to  \m' 
consequently,  portions  of  the  field  were  not  plowed  satisfaA't^T 
Early  in  April  the  land  was  rebroken  to  a  depth  of  5   inches  *• 
two-horse  turn  plows  and  harrowed  twice  with  a  smoothing  h»rr« ' 
The  remainder  of  field  A  and  all  of  field  D  were  broken  vi*: 
disk  plow. 

The  corn  was  planted  April  12  to  18  with  a  check-row  plw.' 
The  rows  were  4  feet  apart  each  way,  and  from  3  to  4  grains*- 
dropped  to  the  hill.  Tennessee  Red  Cob  was  the  variety  plat'*- 
The  com  was  thinned  to  two  stalks  in  the  hill.  The  stand  in  ^' 
A  was  quite  badly  injured  by  cutworms,  which  made  several  rep^t 
ings  necessary.  This,  together  with  the  extra  breaking,  p^i 
increased  the  cost  of  production. 

The  east  end  of  field  A,  which  was  in  com  in  1905,  was  gi^«' 
dressing  of  about  4,225  poimds  of  stable  manure  to  the  acre  piv^* 
to  the  breaking  of  the  land.  Early  in  June  the  whole  of  tiei 
received  an  appUcation  of  75  poimds  of  nitrate  of  soda  to  the  -* 
Later,  125  pounds  to  the  acre  of  a  mixture  of  400  pounds  of  acid  p^ 
phate,  25  pounds  of  kainit,  and  100  pounds  of  cotton-seed  meal^* 
applied.  Field  D  received  a  similar  quantity  of  this  mixture  art 
poimds  of  nitrate  of  soda  to  the  acre. 

In  harvesting,  the  yields  on  the  two  different  portions  of  fie- 
were  kept  separate  in  order  to  note  the  fertiUzing  effect  of  the  alie 
on  the  crop.     The  east  portion  of  the  field,  which  had  been  in  " ' 
and  peas  the  year  previous  and  had  received  a  good  applicatu: 
stable  manure  this  year,  made  a  yield  of  32^^  bushels  to  the  * 
The  rest  of  the  field,  which  had  been  in  alfalfa  for  two  yeais.  t: 
a  yield  of  45  bushels  to  the  acre — a  fraction  over  12  bushels  per^ 
in  favor  of  the  alfalfa  land.     Field  D  3rielded  at  the  rat^  of 
bushels  to  the  acre. 

ALFAXFA. 

Field  B,  which  had  been  in  alfalfa  meadow  for  two  years  " 
utilized  for  hog  pasture  in  1906.     Ninety-three  head  of  ho^  ' " 
pastured  on  the  field  from  March  30  imtil  November  4.    Tbi^ ' 
end  of  the  field  was  cut  for  hay  twice  during  the  season  and  tbi  • 
end  three  times.     The  yield  from  these  cuttings  was  24.285  |*' 
or  li  tons  per  acre. 
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Field  C  was  sown  to  alfalfa  this  year.  The  land  was  broken 
deeply  with  a  disk  plow  in  November,  turning  under  the  com  stubble 
and  cowpeas  that  had  been  grazed  off,  and  then  put  in  fine  condition 
with  a  smoothing  harrow  early  in  February.  Previous  to  the  break- 
ing of  the  land,  stable  manure  at  the  rate  of  7  tons  to  the  acre  was 
apphed  on  the  poorer  parts  of  the  field.  The  seed  was  sown  broad- 
cast at  the  rate  of  20  pounds  to  the  acre  the  1st  of  March  and  lightly 
covered  'with  a  smoothing  harrow.  A  perfect  stand  was  secured. 
Three  cuttings  were  made  during  the  season.  The  total  yield  of 
cured  hay  secured  was  43,750  pounds,  or  2\  tons  to  the  acre. 
sosaHUV. 

Field  J?',  figure  3,  formerly  a  part  of  field  D,  which  was  in  melilotus 
and  cowpeas  in  1905,  was  this  year  planted  to  sorghum.  The  land  was 
prepared  as  for  com  the  Utter  part  of  January,  The  seed  was 
drilled  in  rows  3  feet  apart  May  9,  1  peck  of  Amber  cane  seed  to  the 
acre  being  used.  Thorough  cultivation  with  double  sweeps  was 
given.  The  feeding  of  the  green  soi^hum  to  the  hogs  began  July  7 
and  continued  imtil  September  19.  The  total  yield  of  green  forage 
was  a  little  less  than  34  tons,  or  more  than  1\  tons  to  the  acre. 

PBAJTCTTS. 

Peanuts  were  planted  on  field  E.  The  land  was  broken  with  a 
disk  plow  the  latter  part  of  March  and  thoroughly  harrowed  with 
both  disk  and  smoothing  harrows.  Planting  was  done  May  10  to  14, 
li  bushels  of  nuts  in  hulls  being  used  to  the  acre.  The  rows  were  3 
feet  apart.  The  stand  secured  was  poor,  and  the  crop  does  not  seem 
to  do  well  on  the  type  of  soil  in  this  field  (Houston  black  clay).  As  the 
ho^  were  allowed  to  do  the  harvesting,  none  of  the  nuts  were  saved; 
consequently,  no  record  of  the  yield  was  obtained. 

RECEIPTS  AVD  EXPEVDITUBES  FOR  1906. 

Tables  9,  10,  11,  and  12  show  the  cost  of  production,  receipts,  and 
net  profit  for  each  crop  grown  in  1906,  each  field  being  considered 
separately. 

Table  9. — Co»t  per  aert  of  producing  and  lutrieiling  cropt,  1906. 


22 


Table  10. — Crop  yields  co9i,  and  rettams  per  acre,  1906. 


Field. 


A 

12 

A 

12 

B 

10 

C 

10 

D 

124 

D 

12 

E 

4 

E' 

3 

Area,  In, 
acres. 


Crop. 


Com 

Cowpeaa 

Alfalfa  (iHiflture) . 
Alfalfa  (meadow) 

Com 

Cowpeaa 

Sorghum 

Peanuts 


Yield. 


39.67bu  ., 


1.214  tons. 

2. 187  tons. 

33.72bu 


7.55  tons. 


Price. 


OrosB 

TCtums. 


t- 


Coct. 


10.60  bu. 


$19.83 


12.00  ton.... 

12. 00  ton.... 

.50bu 


2.00  ton.... 


14.57 
26.24 
1&86 


15.10 


Ul.» 

2.91 

1.29 

1L23 

7.51 


I 


7.77 
9.31 


ton 


a  In  addition  to  pasture.  b  Seeded  in  March,  1906. 

Table  11. — Hog  record  for  1906. 


Hogs  on  hand  January  1, 1906: 

1  boar 

1  sow  (pure-bred  Berkshire) 

9S0WS,  atS25 

5  sows,  at  $15 

93  shoats  and  pigs,  average  weight  50  pounds,  at  5  oenta. 

109 

Coat  of  feed  for  the  year  (estimated) 

96  hogs  kept  over  for  19(^7 

Receipts  for  hogs  sold 


Total. 
Net  profit . . 


I>r. 


S».00 
1S3.00 


75.00 
232.50 


50 
954.85 


1.643.33 


Table  12. — Summary  of  receipts  and  expenditures  for  1906. 


A . .  .  •  .  . 

B 

C 


E. 
E'. 


/Com 

iCowpeas  (pastured) 

Alfalfa  (pasture) 

Alfalfa  (meadow) . . . 

/Com 

\Cowpeas  (pastured). 

Sorghum 

Peanuts 


Net  profit  from  crops  on  52  acres. 


Hog  record. 


Hogs  on  hand  January  1,  and  expenses. 
Hogs  on  hand  I>ecemDer  31,  and  sales. . 


Net  profit  from  hogs 

Total  net  profits  for  y<»ar. , 

Net  profit  per  acre  (including  Bermuda  pasture) . 


a  In  addition  to  value  of  pasture. 


Arpa,  in; 
acms.  I 


Dr. 


Or. 


10 


10 

121 

3  I 


{ 


$138.96 

$237.96 

34.92 

12.90 

al«.7D| 

112.30 

»2e2.40' 

S8.87 

2ia75l 

33.50 

34.96 

(17.95 

27.93 

^IK9*  v4 


9C4.7» 


1.645.35 


2.016.n 


V 


b  Seeded  In  Marcb.  190$. 
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FirrUEE  PLAV8. 

As  previously  mentioned,  the  present  rotation  will  be  run  only 
until  a  crop  of  alfalfa  has  been  plowed  under  on  each  field.  After 
that  a  cropping  system  will  be  planned  which  will  allow  the  alfalfa 
to  remain  three  or  foiu*  years  before  it  is  broken  up.  This  will  prob- 
ably necessitate  bringing  field  E  into  the  regular  rotation  and  taking 
in  an  additional  field  for  growing  sorghum,  etc.  A  five-year  rota- 
tion of  alfalfa,  com,  and  cowpeas  can  then  be  adopted.  The  alfalfa 
can  be  left  on  the  field  three  years,  two  years  for  meadow  and  one 
year  for  pasture.  It  will  then  be  broken  up  and  put  in  com  and 
cowpeas  for  two  years. 

One  of  the  greatest  drawbacks  to  the  present  system  is  the  lack  of 
an  abundance  of  pasturage  from  the  middle  of  December  to  the 
middle  of  March.  Plenty  of  grazing  at  this  time  of  the  year  would 
greatly  lessen  the  quantity  of  grain  required  for  wintering  the  ani- 
mals that  are  kept  over,  and  this  would  correspondingly  reduce  the 
cost  of  pork  production.  To  meet  this  demand  for  winter  grazing  an 
additional  area  of  10  acres  was  added  to  the  farm  in  the  fall  of  1906. 
This  was  very  poor  worn-out  land  which  had  not  been  cropped  for 
several  years.  It  will  be  used  almost  exclusively  for  growing  annual 
pasture  crops.  Rye  was  sown  on  this  field  in  September.  This  will  be 
used  for  pasture  until  spring,  then  plowed  under,  and  the  land  planted 
to  cowpeas  and  peanuts.  Part  of  the  cowpeas  will  be  harvested  for 
seed,  and  the  remainder,  together  with  the  peanuts,  will  be  grazed 
off  by  the  hogs.  Vetch  was  sown  with  the  rye  on  1  acre  of  this 
land.  If  this  crop  succeeds  it  will  be  sown  with  the  rye  in  the 
entire  field  in  the  autunm.  This  plan  of  cropping  will  be  continued 
\mtil  the  land  becomes  sufficiently  fertile  to  grow  a  greater  variety  of 
crops. 

COKCLTJBIOH. 

The  results  of  the  three  years'  work  indicate  quite  clearly  that  this 
method  of  diversified  farming  can  be  made  profitable  throughout  the 
Southern  States  in  regions  where  alfalfa  can  be  grown  successfully. 

The  average  net  profit  per  acre  for  the  three  years  is  $11.37.  This 
is  for  the  whole  farm,  including  the  Bermuda  pasture,  which  was  used 
very  little.  This,  however,  does  not  allow  for  any  rent  of  land.  If 
$3  an  acre  were  deducted  for  rental,  the  profit  would  be  cut  to  $8.37 
per  acre.  While  this  might  seem  rather  low  on  land  valued  at  $150 
to  $200  an  acre,  still  it  is  over  41  per  cent  on  the  $20  an  acre  valua- 
tion placed  on  the  land  described.  It  must  also  be  remembered  that 
during  these  three  years  more  attention  was  given  to  increasing  the 
fertility  of  the  land  and  getting  it  in  a  good  state  of  cultivation  than 
to  securing  large  yields.     The  work  of  increasing  the  depth  to  which 
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the  land  is  broken,  plowing  down  the  hillside  ditches,  etc..  act 
materially  to  the  cost  of  production  and  correspondingly  leducet/' 
profits.     For  example,  alfalfa  has  been  used  in  a  short  rotation,  v\. 
allows  it  to  stand  only  two  years.     While  this  suits  the  purpose  S"  - 
as  soil  improvement  is  concerned,  it  does  not  show  to  best  adv&Dtc 
the  possibihties  of  alfalfa  as  a  profitable  hay  crop.     The  returns  (r^- 
field  B  in  1905,  when  a  net  profit  of  over  $51  per  acre  was  realized  i* 
this  field,  give  some  idea  of  what  may  be  expected  when  tbp  i' 
duction  of  alfalfa  hay  becomes  one  of  the  features  of  the  farm.  ^ 
was  only  the  second  year  for  the  alfalfa  on  that  field,  and  it  "^ 
no  doubt  have  given  even  better  returns  the  third  and  fourth  Te&r^ 

In  connection  with  the  alfalfa  work,  it  has  develoi>ed  tha: 
brown  and  reddish  brown  soils  are  not  nearly  so  well  adapted  to 
crop  as  the  black  and  gray  soils.  As  a  rule,  no  trouble  is  expem' 
in  getting  a  stand  on  the  latter  soils,  while  it  is  frequently  very  - 
cult  to  secure  a  perfect  stand  on  the  former.  This  is  due  in  p^^ 
the  fact  that  crab-grass  is  persistent  on  the  brown  and  reddish  h: 
soils. 

It  is  to  be  regretted  that  weights  could  not  have  been  t&kt* 
show  the  actual  gains  made  by  the  hogs  while  on  the  alfalfa  pa»' 
While  they  throve  and  made  good  gains  on  this  pasture,  then*  ftf- 
data  to  determine  its  actual  value  as  a  meat  producer.     The  rr- 
for  1906,  however,  show  that  a  well-set  aUalfa  field  the  secouil 
from  sovring  will  furnish  pasture  for  12  to  15  head  of  hoga  to  ih 
for  six  months — say,  from  the  1st  of  April  to  the  1st  of  October^ 
at  the  same  time  produce  1^  tons  of  hay  to  the  acre.     Of  course.  J 
hay  were  cut  a  few  more  animals  might  be  grazed,  but  as  the  m** 
improves  the  pasture  this  plan  is  to  be  preferred  to  ]>astuiin<:  ^ Q 
hogs  to  keep  the  alfalfa  grazed  close  edl  the  time. 

One  of  the  most  interesting  things  brought  out  in  the  reo^r  ■ 
the  com  production  is  the  difference  in  the  cost  of  cuItivaci'C  ' 
hoeing  under  the  different  methods  practiced.     The  first  year  " 
the  rows  were  laid  out  with  the  contour  of  the  land  and  cult* 
only  one  way,  the  cost  of  cultivation  averaged  $1.38  j)er  acre  ai 
cost  of  hoeing  70  cents  per  acre.     In  1905  and  1906,  when  tb 
was  check-rowed  and  cultivated  both  ways,  the  average  nc^t 
tivation  and  hoeing  was  reduced  to  $1.10  and  21  cents,  reispe**- 
a  saving  of  20  per  cent  in  the  cost  of  cultivation  and  TO  per  • 
the  cost  of  hoeing.     Practically  all  the  hoeing  necevssarr  un»i 
check-row  method  was  where   the   old  hillside   ditches  hft* 
Here  the  Johnson  grass  had  gained  a  foothold  and  gave  v^  i 
able  trouble. 
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LETl'KR  OF  TRANSMITTAL. 


XL  S.  Department  of  Agriculture, 

Office  of  Public  Rcvifc?, 

Washington^  D.  C,  Sept^fnber  27\  7'* 

Sir:  I  have  the  honor  to  transmit  for  your  approval  a  raanu-^' 

containing  the  results  of  investigations  made  by  this  Office    ^ 

mixture  of  sand  and  clay  for  the  improvement  of  roads,  ami 

the  utilization  of  clay  for  road  construction  by  burning.     Mo-t  •  t 

material  contained  therein  has  already  been  published  in  l>i»l 

Xo.  27  of  this  Office,  but  the  great  increase  in  the  demand  f«»r 

able  information  upon  the  construction  of  sand-clay  and  bunn 

roads  makes  the  publication  of  a  bulletin  for  wide  distributi<'J 

visable.     I  respectfully  recommend,  therefore,  that  this  maim--" 

be  published  as  a  Farmers'  Bulletin. 

Respectfully, 

LooAN  Waller  Vav^ 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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SAND-CLAY  AND  BURNT-CLAY  ROADS. 


IHTEODTJCTION. 

Natural  sand-clay  roads  may  frequently  be  found  in  localities 
where  the  soil  contains  the  right  proportions  of  sand  and  clay. 
In  sections  of  the  country  where  the  prevailing  subsoil  is  composed 
entirely  of  clay,  or,  on  the  other  hand,  is  of  an  extremely  sandy  char- 
acter, these  materials  may  be  properly  mixed  so  as  to  overcome  as  far 
as  possible  the  objectionable  features  of  each.  The  mixing  of  sand 
and  clay  as  a  form  of  road  construction  has  received  careful  study 
and  is  of  great  importance,  especially  to  the  Atlantic  and  Gulf  States, 
where  throughout  large  areas  sand  and  clay  are  practically  the  only 
materials  available  for  road  building. 

One  of  the  objects  of  this  bulletin  is  to  give  some  account  of  the 
commonly  observed  physical  characteristics  of  clays  and  sands  as  an 
aid  to  the  use  of  these  materials  for  constructing  roads.  It  must  be 
remembered,  however,  that  the  great  variation  in  the  physical  proper- 
ties of  clay  makes  it  difficult  to  give  definite  rules,  which  shall  be 
general  in  their  nature,  for  the  mixing  and  application  of  this 
material. 

It  may  safely  be  said  that  the  construction  of  sand-clay  roads  in  the 
Southern  States  has  passed  the  experimental  stage.  It  has  been 
proved  that  they  are  well  adapted  for  light  traffic,  and  are  less  noisy, 
less  dusty,  and  more  resilient  than  the  average  macadam  road.  Even 
under  heavy  traffic  they  have  proved  to  a  great  extent  satisfactory. 
There  are  sand-clay  roads  in  the  South  Atlantic  and  Gulf  States  over 
which  heavy  loads  of  cotton  and  other  farm  products  are  hauled 
throughout  the  year,  with  but  little  resulting  damage.  When  the 
cheapness  of  this  kind  of  construction  is  considered,  it  will  be  seen 
that  for  certain  localities,  at  least,  it  is  preferable  to  macadam.  In 
all  cases  a  mixture  of  sand  and  clay  is  better  than  either  material 
alone,  except  perhaps  where  it  is  impossible  to  drain  a  sandy  road, 
and,  in  consequence,  it  is  always  wet.  Very  little,  if  any,  clay  should 
U^  used  in  this  case,  for  the  water  acts  as  a  binder  and  the  sand 
remains  firm. 

In  some  sections  of  the  country  the  only  available  material  from 
which  roads  can  be  constructed  is  clay.  To  meet  this  condition 
the  Office  of  Public  Roads  has  made  experiments  in  the  so-called 
"  gumbo "  district  of  the  lower  Mississippi  Valley*  in  burning  the 
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clay  along  the  entire  length  of  the  road.  By  burning  clay,  evei « 
a  moderate  heat,  its  well-known  sticky  or  plastic  quality  is  destroj. . 
so  that  even  in  the  wettest  weather  it  will  bear  traffic.  If  the  claj  ? 
fired  along  the  entire  length  of  the  road,  the  cost  of  hauling  i-' 
avoided,  and  at  the  same  time  the  advantage  is  gained  of  burnings- 
foundation  of  the  road  as  well  as  the  material  to  be  placed  upon  it. 

PHYSICAL  PROPEETIES  OF  SABS  AND  OF  CLAT. 

The  mineral  known  as  quartz,  which  is  composed  of  silica^  is  foii* 
abundantly  in  all  parts  of  the  earth.  When  consolidated  by  heat  oi 
pressure  into  great  masses  of  rock  it  is  known  as  quartzite,  im^  * 
also  appears  as  an  important  constituent  of  many  different  km^  "^ 
rock.  When  quartzite  is  disintegrated  by  the  action  of  the  eleiuct.- 
and  is  found  in  great  loose  masses,  composed  of  fine  and  more  or  '>" 
uniform  grains,  it  is  known  as  sand.  It  is  a  well-recognized  fact  t^ 
sand  lacks  binding  power,  and  on  drying  out  is  of  a  loose  and  uo^^ 
nature. 

Clay,  on  the  other  hand,  is  formed  by  the  deoompositioD  of  (i* 
minerals  which  go  to  make  up  the  structure  of  rocks.    The  ori^ 
all  clay  is  the  mineral  feldspar,  which,  under  the  action  of  water.  ^•^ 
been  gradually  leached  out  and  changed  into  clay.    The  particle  '■ 
clay  are  usually  much  finer  than  those  of  sand  and  are  frequently^' 
ried  by  rimning  water  some  distance  from  the  point  at  which  '-- 
were  originally  formed,  where,  having  settled  as  a  sediment  on  • 
bottom,  they  form  deposits  which  are  known  as  sedimentary  r « ' 
In  some  cases  where  huge  deposits  of  feldspathic  rock  have  been  ^N 
tegrated  and  changed  by  the  action  of  water  in  place,  the  dep^ 
are  known  as  residual  clavs. 

It  will  be  seen  from  this  that  clays  must  vary  both  in  texturf  -' 
composition.     Some  will  be  found  to  contain  as  much  as  75  per 
of  sand,  while  others  are  extremely  fine  in  texture  and  entireh  *  ■ 
out  grit.    As  would  be  expected,  the  sedimentary  clays  are  ihs* 
finer  and  more  sticky  and  plastic  than  the  so-called  residual  cla}> 

The  two  properties  of  clays  which  are  of  the  greatest  impor* 
from  the  standpoint  of  road  building  are,  first,  plasticity,  and.  -^•" 
the  property  of  slaking  when  they  first  become  wet  after  having  ' 
uncovered.    A  clay  is  called  plastic  which  becomes  sticky  or  J<'  •' 
like  when  mixed  with  a  certain  amount  of  water,  so  that  it  c»' 
molded  or  pressed  into  various  shapes  which  it  will  retain  ewn ' 
it  has  been  dried.     The  most  plastic  of  these  materials  are  l>  • 
technically  as  "  ball  clays."    If  a  lump  of  such  a  day  a>  t*  - 
immersed  in  water  it  will  usually  preserve  its  form  for  a  lomr  rr  • 

There  are  other  clays,  however,  which  will  immediately  H' 
pieces,  as  a  lump  of  quicklime  will  do  under  similar  conditions    * 
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known  to  be  due  to  the  very  rapid  absorption  of  water  into  the 
rous  structure  of  the  clay.  It  will  easily  be  seen  that  this  charac- 
'istic  is  an  important  one  from  the  standpoint  of  the  road  builder, 
r  any  sort  of  agitation  will  cause  a  large  percentage  of  a  slaking 
ly  to  pass  into  suspension  in  water  and  form  a  thick  mud.  Non- 
king  clays,  although  they  are  very  sticky  when  wet,  do  not  so  read- 
mix  with  water.  It  stands  to  reason  that  the  slaking  clays  are 
ially  "  deep  seated,"  that  is  to  say,  they  will  be  found  below  the 
:face  of  the  ground.  Slaking  clays  are  more  easily  mixed  with 
ler  materials  than  the  more  plastic  ball  clays,  and  this  is,  of  course, 
their  advantage  for  road  building.  On  the  other  hand,  they  are 
en  of  inferior  binding  power. 

There  is  still  another  physical  characteristic  of  clay  that  is  of  great 
portance  from  the  standpoint  of  road  building.  Some  clays  shrink 
on  dried,  which  leads  to  the  cracking  and  breaking  up  of  their 
faces.  This  shrinkage  is  the  measure  of  their  expansion,  and 
^*insion  renders  the  sand-clay  composition  unstable.  Shrinkage 
lid  do  no  harm  if  the  clay  would  stay  in  this  condition,  but  this  it 
s  not  do.  ^\Tien  water,  removed  by  evaporation,  is  restored  to 
sand-clay  mixture,  its  entrance  is  accompanied  by  a  simultaneous 
ansion  which  causes  the  grains  of  sand  to  be  separated.  This 
j^orty  can  not  be  overcome,  for  it  is  inherent  in  the  clay,  but  we 
in  some  measure  modify  its  effect  by  using  less  clay  in  the  corn- 
it  ion.  This,  however,  will  weaken  the  road  and  dispose  it  to  break 
ill  dry  weather. 

►efore  attempting  to  construct  a  sand-clay  road  it  is  best  to  test 
material  in  the  neighborhood  in  order  to  secure  a  clay  having  the 
t  possible  shrinkage.  There  is  no  better  way  than  to  examine  the 
'eled  roadways.  In  almost  every  community  there  are  short  sec- 
s  of  natural  sand-clay  road  which  may  be  examined. 

THE  MIXING  OF  SAND  AND  CLAY. 

lie  best  sand-clay  road  is  one  in  which  the  wearing  surface  is  com- 

^d   of  grains  of  sand  in  contact  in  such  a  way  that  the  voids  or 

ular  spaces  between  the  grains  are  entirely  filled  with  clay,  which 

as  a  binder.    Any  excess  of  clay  above  the  amount  necessary  to  fill 

voids  in  the  sand  is  detrimental.    If  a  small  section  taken  from 

-;nrface  of  any  well-constructed  sand-clay  road  is  examined  with  a 

iiifying  glass,  the  condition  of  contact  which  exists  between  the 

ii-i  of  sand  and  the  small  proportion  of  clay  which  is  required  to 

li<*  voids  may  bo  seen.    Wherever  this  proper  condition  of  contact 

s  for  a  few  inches  in  thickness  upon  the  surface  of  a  road,  it  will 

comparatively  heavy  traffic  for  a  long  time,  even  when  the  sub- 
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soil  is  sand  or  day.    The  proper  mixturu  or  saturation  point  of  clay 

and  sand  can  easily  be  seen  by  referring  to  figure  1. 
All  the  experiments  that  have  been  made  by  this  Office  indicate  that 
the  materials  should  not  be 
mixed  in  a  dry  state,  but  tbitt 
they  should  be  thoroughly  mix- 
ed and  puddled  with  water. 
It  makes  little  difference  bv 
what  method  the  stirring  or 
mixing  is  done,  so  long  as  it  i;; 
thorough  and  proper  propor- 
tions of  the  materials  are  ob- 
tained. If  an  excess  of  day 
is  used  in  the  mixture,  as  shown 
in  figure  2,  the  grains  of  sand 
which  are  not  in  contact  are 
free  to  move  among  and  upon 

r:o.  1.— Clay  miiai  with  sand  to  the  point    each  Other,  SO  that  no  particle 
ot    utoration.    »itb    tte    Bi.««iar    Mud    g^erts  moFC  resistance  to  pres- 
sure  than    if  the   entire   mass 

consisted  of  clay  alone.    On  the  other  hand,  if  an  insufficient  amount 

of  day  is  used,  the  mixture  will  lack  binding  power  and  will  soon  < 

disintegrate. 

We  may  now  outline  the  methods  which  have  been  used  to  obtain 

the  proper  contact  mixture,  al-  I 

though  it  will  be  necessary  to 

discuss  separately  the  methods 

of   treating   slaking   and    non-  I 

slaking   varieties   of   clay.      It 

will  readily  be  seen  that  it  is 

less  economical  to  haul  sticky  | 

or  plastic   clay  and   spread    it     ' 

upon  sand   than   it   is  to  haul  . 

sand  and  spread  it  upon  day. 

Tlie  clay  is  difficult  to  dig  and 

handle  and   usually   comes  out  i 

in  lumps,  which,  if  placed  upon 

the  roadbed  and  covered  with 

sand,   are  apt  to  remain   un- 
broken    unless    great    care    is 

taken  in  the  mixing.     The  bad 

effects  of  lumps  of  day  in  a  sandy  subsoil  and  the  effects  of  traffic  on 

such  a  mixture  are  illustrated  in  figures  -^  and  4.  i 

Figure  3  shows  a  cross  section  of  a  road  into  which  lumps  of  clay  I 

have  been  worked.     Figure  4  shows  the  displacement  of  these  lun)|S  j 


when  subjected  to  the  prolonged  action  of  traffic,  and  the  resulting 
formation  of  deep  ruts  and  general  disintegration  of  the  surface. 

It  has  been  pointed  out  that  thorough  stirring  and  puddling  are 
absolutely  essential  to  successful  sand-clay  construction.  This  is  most 
easily  brought  about  inimediately  after  a  hard  or  prolonged  rain,  the 
clay  having  been  previously  spread  and  the  larger  lumps  broken  up 
as  completely  as  possible.  The  surface  should  then  be  covered  with  a 
few  inches  of  sand  and  plowed  and  harrowed  thoroughly  by  means  of 
a  turning  plow  and  a  cutaway  or  disk  harrow.  This  stage  of  the 
work  will  of  course  be  found  somewhat  disagreeable,  leading,  as  it 
does,  to  the  formation  of  a 
thick,  pasty  mud ;  but  it  is 
the  only  practicable  way  in 

which  the  necessary  mix-  Fio.  S.— Ctobb  section  of  road,  showing  lumps  of 
in^    can    be    accomplished.         ^^'^  placed  on  a  sand  subeoll  and  covered   with 

Many    experiments    have 

been  tried  with  dry  mixing  of  the  clay  and  sand,  but  all  have  been 
more  or  less  unsuccessful.  In  cases  where  the  plowing  and  harrowing 
are  considered  too  expensive  the  mixing  may  be  left  to  traffic.  This, 
however,  inevitably  leads  to  a  muddy  road  surface  for  a  long  time, 
although  finally  it  is  possible,  by  a  proper  distribution  of  the  sand 
upon  the  clay,  to  bring  about  a  fairly  good  result,  even  by  this  simple 
method. 

In  case  a  slaking  clay  is  used,  very  much  less  puddling  is  required, 
as  there  are  practically  no  lumps  to  be  broken  up  and  the  mixing  can 
easily  be  done  with  a  harrow  after  a  rain.     Slaking  clays  do  not 

usually  make  as  effective 
^^^SUitS^^SS^&Si^-y-^  binders  as  the  more  plastic 

^f>^^^^^^^^<^m^^^^^^  clays;    therefore    m    dry 

?^ :  >:^^^^«ife£^<i;5^  weather  the  road  surface 

Fig.  4. — Cross  section  of  road,  showing  displacement     becomes     more     dustv.      It 
of  lumps  of  clay  when  sabjected  to  travel.  -i,   i  i     \ 

Will  be  seen  that  the  best 
clay  for  this  kind  of  construction  is  one  which  slakes  sufficiently  easily 
to  enable  the  lumps  to  be  readily  broken  up,  and  which  at  the  same 
time,  without  being  too  plastic,  has  sufficient  binding  power  to  cement 
the  grains  of  sand  and  form  a  smooth,  impervious  surface  on  the  road. 
Clays  of  this  nature  which  have  given  excellent  results  are  found  in 
abundance  in  many  of  the  Southern  States  and  doubtless  exist  else- 
where. Their  color  is  usually  red  or  mottled  red  and  white.  Occa- 
sionally clays  are  found  sufficiently  sandy  to  be  suitable  for  use  with- 
out further  mixing.  When  this  is  the  case  it  is  only  necessary  to 
spread  the  material  on  the  road  and  allow  it  to  pack  under  traffic.  It 
is  obvious  that  it  is  necessary  to  pay  careful  attention  to  the  physical 
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properties  of  the  available  clay  in  the  neighborhood  of  the  roaJ.  j- 
will  frequently  be  found  economical  to  haul  good  material  ior< 
distance  rather  than  to  use  an  inferior  material  which  is  cIoj*  at  h; 
The  qualities  to  be  considered,  as  has  been  pointed  out,  are  tlie  gr 
est  binding  power  obtainable,  together  with  the  least  amount  of  h 
necessary  for  disintegrating  and  mixing. 

APPBOXIMATE  METHOD  FOB  ESTIMATING  THE  PBOPEB  PSOK^ 

TIONS  OF  SAND  AND  CLAY. 

It  has  already  been  shown  that  the  best  mixture  for  sand-clay 
struction  is  one  in  which  there  is  just  enough  clay  to  fill  the  void- 
the  sand,  thus  producing  the  proper  cementing  bond  in  the  roaJ^ 
face.     No  ^xact  rules  can  be  laid  down  for  calculating  in  advaiuT 
best  mixture.     It  must  be  remembered  that  the  relation  of  weight  i 
volume  will  vary  widely  in  different  clays,  according  to  the  an* 
of  water  which  they  contain.     Some  clays,  especially  the  more  [L- 
varieties,  even  after  they  are  as  thoroughly  dried  as  they  can  be i.^ 
hottest  summer  sun,  will  still  hold  as  much  as  20  per  cent  of  vs 
This  w^ater  is  known  to  chemists  as  "  water  of  combination^  ^'^^*' 
it  seems  to  be  either  combined  with  or  held  in  the  structure  of 
clay  particles  in  such  a  way  that  it  can  only  be  driven  out  at  a  - 
temperature.     It  is  apparent  from  this  that  in  handling  a  ol».^ 
this  kind,  even  when  it  seems  quite  dry,  each  ton  will  contjin 
pounds  of  water  which  does  not  enter  into  the  consideration  of 
ume.     The  amount  of  clay  necessary  to  fill  the  voids  in  anv  i' 
sand  will  therefore  be  found  to  vary. 

An  easy  method  for  making  a  rough  or  approximate  estimate » ' 
volume  of  the  clay  filler  required  for  any  unit  quantity  of  a  gi^^ " 
is  as  follows:  Two  ordinary  glass  tumblers  of  the  same  size  are ^ 
to  the  brim,  one  with  the  drv  sand  to  be  tested  and  the  othfi 
water.     The  water  is  then  poured  carefully  fi'om  the  one  gla-*' 
the  sand  in  the  other  until  it  reaches  the  point  of  overflowing 
volume  of  water  removed  from  the  glass  which  was  originally  f • 
water  can  be  taken  as  an  approximate  measure  of  the  void5  i^ 
unit  volume  of  sand  contained  in  the  tumbler.     A  simple  calc'l' 
will  reduce  this  to  percentage  volume. 

Practical  experience  has  shown  that  the  tendency  is  to  calcuU^ 
little  rather  than  too  much  sand  for  given  amounts  of  day,  anJ  *• 
invariably  a  second  and  even  a  third  application  of  sand  is  net'""' 
over  and  above  the  calculated  amount.    It  often  happen>  tba' 
will  work  up  to  the  surface  under  the  action  of  traffic*  in  whi«^' 
an  extra  top  dressing  of  sand  should  be  added  when  required. 
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METHODS  OF  C0H8TSUCTINQ  A  SAND-CLAT  BOAD. 

In  passing  to  a  detailed  description  of  methods  of  construction,  it 
must  first  be  stated  that  there  are  two  distinct  conditions  which  are 
likely  to  be  met.  In  the  first  case  the  road  may  have  a  sandy  subsoil, 
ordinarily  spoken  of  as  "  deep  "  sand,  the  objectionable  features  of 
which  must  be  overcome  by  the  addition  of  clay.  On  the  other  hand, 
Ihe  subsoil  may  be  of  clay,  and  in  this  case  sand  must  be  added  to  it. 
Since  there  is  a  radical  difference  in  the  methods  of  construction  in 
these  two  cases,  each  will  be  treated  separately. 

D&AINAQE. 

In  all  forms  of  road  construction  the  most  important  consideration 
is  that  of  drainage.  If  natural  drainage  does  not  exist,  artificial 
methods  must  be  used.  The  best  natural  drainage  is  usually  found 
upon  a  loose  gravel  or  a  sandy  soil,  especially  when  the  grade  of  the 
road  is  somewhat  above  the  surrounding  country.  If  the  land  is  dry 
and  the  sand  deep  enough  to  absorb  quickly  even  the  heaviest  i*ains, 
no  special  attention  need  be  given  to  drainage  other  than  to  provide 
the  proper  crown  to  the  surface  of  the  finished  road  to  divert  the 
water  from  it.  Frequently,  in  tide-water  regions,  the  country  is  so 
low  and  level  that  the  surface  of  the  road  is  likely  to  be  kept  con- 
tinually wet  from  seepage.    If  this  condition  has  to  be  met,  it  is  nee- 
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Pig.  5. — CroM  sectioD  of  road,  sbowing  clay  cover  on  "  deep  "  sand  subsoil. 

cessary  to  dig  wide  ditches  on  each  side  of  the  roadbed  and  raise  the 
grade  so  that  the  crown  of  the  road  will  be  suflBciently  high  to  shed 
water  thoroughly  before  hauling  any  clay  upon  it. 

It  is  very  important  that  no  stumps  or  branches  of  trees  or  other 
matter  subject  to  decay  should  be  overlooked  and  left  in  the  roadbed, 
as  at  such  points  weak  places  are  sure  to  be  developed  in  the  course  of 
time.  Although  natural  drainage  is  much  better  on  sandy  subsoils 
than  on  clay,  in  clay  districts  the  conformation  of  the  country  is  more 
likely  to  be  of  an  undulating  or  rolling  character,  thus  furnishing  a 
natural  watershed.  Temporary  or  so-called  "  wet- weather  "  springs 
are  not  so  likely  to  occur  in  sandy  soils  as  in  clay  soils,  and  therefore 
need  not  be  so  carefully  guarded  against.  Nevertheless,  if  any  indi- 
cations of  these  springs  are  found,  precautions  should  be  taken  to  con- 
duct the  water  to  the  side  ditches  by  some  form  of  underdrainage. 

SAKD-CLAT  CONSTBUCTION  UPON  A  SANDY  SUBSOIL. 

When  the  drainage  has  been  properly  provided,  the  roadbed  should 
be  brought  to  a  crown.    It  has  been  found  more  economical 
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first  a  section  of  the  road  nearest  the  source  of  the  clay.    The  &c>i 

* 
load  of  clay  is  dumped  on  this  prepared  section  at  the  point  nearest 

the  clay  bed,  each  succeeding  load  thus  being  hauled  over  the  preced- 
ing. Care  should  be  taken  to  spread  each  separately  and  evenly  as 
soon  as  it  has  been  deposited  and  before  it  is  driven  over.  The  clay 
cover  spread  upon  the  subsoil  is  shown  in  figure  5. 

After  spreading  the  clay  it  should  be  covered  with  a  layer  of  clean 
sand.  When  the  road  has  been  opened  to  traffic  a  sufficient  amount  of 
sand  should  be  added  from  time  to  time  to  keep  the  surface  smooth 
and  prevent  the  formation  of  mud.  Both  the  thickness  and  the  width 
of  the  layer  of  clay  to  be  spread  are  determined  by  the  volume  and 
character  of  traffic  which  the  road  is  to  sustain.  If  a  narrow,  singh*- 
track  roadway  is  to  be  built,  it  has  l)een  found  best  to  spread  the  clay 
to  a  width  of  about  12  feet  and  to  a  depth  of  6  to  8  inches  in  the 
center,  tapering  the  layer  to  a  thin  edge  at  the  sides.  In  some  case*^ 
it  may  be  necessary  to  modify  these  directions  to  accord  with  the 
quality  of  the  clay  and  the  amount  of  sand  which  it  contains.  The 
"  leaner  "  or  more  sandy  the  clay,  the  greater  will  be  the  amount 
required. 

After  the  clay  layer  is  completed  and  covered  with  sand,  as  already 
stated,  if  the  clay  is  of  a  plastic  and  lumpy  character  it  will  probablv 
be  necessary  to  plow  and  harrow  it  alternately  until  the  lumps  are 
thoroughly  disintegrated.  Advantage  should  be  taken  of  rains  in 
order  to  puddle  the  road  surface  with  a  harrow.  As  long  as  the  sur- 
face shows  a  tendency  to  "  ball  "  and  cake,  more  sand  must  be  added 
until  this  trouble  is  overcome.  If,  on  the  other  hand,  the  surface 
loosens  in  dry  weather,  it  is  due  to  an  insufficient  quantity  of  clay  or 
else  because  the  clay  lacks  binding  power.  It  must  be  borne  in  mind 
that  the  construction  of  a  sand-clay  road  is  not  a  quick  operation,  but 
a  process  of  rather  slow  development.  In  the  course  of  the  work 
there  is  time  to  determine  what  proportions  of  the  two  materials  will 
finally  lead  to  the  best  results. 

If  the  materials  are  especially  adapted  to  the  purpose  it  is  possible 
to  construct  very  excellent  sand-clay  roads  without  the  use  of  plow, 
harrow,  or  roller.  The  mixing  can  be  left,  after  the  materials  have 
been  properly  spread,  entirely  to  the  action  of  traffic.  In  all  con- 
struction, however,  the  best  results  are  hastened  by  the  use  of  plow 
and  harrow.  In  all  cases  it  is  advisable  to  use  a  road  machine  or  other 
similar  implement  to  crown  and  smooth  the  surface,  after  which  a 
light  coat  of  sand  may  be  added. 

The  quantity  of  clay  required  to  build  a  mile  of  road  will  vary  of 
course  with  the  width  and  depth  of  the  clay  layer.  A  roadway  12  feet 
wide  with  an  average  depth  of  6  inches  of  clay  will  require  a  cuhic 
yard  of  clay  to  cover  4^  feet  of  road  length ;  that  is  to  say,  each  cubic 
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yard  of  clay  will  make  IJ  "  running  "  yards  of  clay  road.  Since  there 
are  1,760  yards  to  the  mile,  it  will  be  seen  that  1,173^  cubic  yards  of 
clay  will  be  required  for  1  mile  of  construction.  From  this  data  the 
cost  may  be  readily  calculated,  when  the  rate  of  wages  and  distance  of 
haul  are  known.  The  average  load  has  been  found  to  be  about  two- 
thirds  to  three-fourths  of  a  cubic  yard,  when  the  hauling  is  done  over 
sand,  and  about  1  cubic  yard  when  the  hauling  is  done  over  a  dry  clay 
road.  It  may  be  said  after  rough  calculation  that  a  2-horse  load  of 
clay  will  cover  1  linear  yard  of  12-foot  surface,  making  1,760  loads  to 
the  mile.  The  cost  of  shoveling  sand  upon  the  clay  is  the  same, 
whether  the  mixing  is  to  be  done  with  a  plow  and  harrow  or  left  to 
traffic,  and  should  therefore  in  each  case  be  added  to  the  cost  of 
hauling. 

SANB-CLAY  GONSTBUCTION  UPOK  A  CLAY  SUBSOIL. 

After  proper  drainage  has  been  provided  the  roadbed  should  first 
be  crowned  as  nearly  as  possible  to  the  form  desired  in  the  finished 
road.  The  road  surface  should  slope  from  the  center  to  the  sides  at 
least  one-half  inch  per  foot.  It  should  be  noted  that  it  is  much  more 
important  to  form  this  foundation  crown  first  where  the  subsoil  is  of 
clay  than  it  is  with  a  sandy  subsoil. 

The  foundation  having  been  properly  prepared,  the  surface  should 
be  plowed  and  harrowed  to  a  depth  of  about  4  inches  until  it  is  pul- 
verized as  completely  as  possible.  It  is  then  covered  with  6  to  8 
inches  of  clean,  angular  sand.  The  sand  should  be  spread  so  that  the 
layer  is  thickest  at  the  center  of  the  road,  following  in  general  the 
same  plan  as  was  outlined  for  spreading  clay  upon  a  sandy  founda- 
tion. The  materials  should  then  be  mixed  while  they  are  in  a  com- 
paratively dry  state,  contrary  to  the  usual  practice  of  doing  the  entire 
mixing  and  puddling  when  the  materials  are  wet.  It  has  been  found 
that  the  clay  foundation  can  be  more  evenly  disintegrated  when  com- 
paratively dry,  and  it  is  also  a  difficult  matter  to  mix  the  sand  evenly 
with  the  clay  if  the  latter  is  soft  and  cut  into  ruts  by  travel.  This 
preliminary  mixing  should  be  done  if  possible,  but  often  conditions 
do  not  allow  it  and  the  sand  has  to  be  mixed  on  the  wet  clay  road. 
After  this  first  mixing  has  been  finished  the  road  is  finally  puddled 
with  a  harrow  after  a  rain.  In  case  an  excess  of  clay  works  to  the 
surface  and  tends  to  make  the  mixture  sticky,  sand  should  be  applied 
until  this  trouble  is  overcome. 

Upon  the  completion  of  the  mixing  and  puddling,  the  road  should 
be  shaped  while  it  is  still  soft  enough  to  be  properly  finished  with  a 
scraper  and  at  the  same  time  stiff  enough  to  pack  well  under  the  roller 
or  under  the  action  of  traffic.  In  case  it  is  impossible  to  obtain  the 
proper  consistency  of  the  surface  material,  it  is  better  jto 
road  when  somewhat  too  wet  than  when  it  is  too  dry, 
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necessary  to  stop  traffic  upon  it  for  a  few  days.     The  road  shoU' 
opened  to  traffic  as  soon  as  practicable  after  completion,  «>  thi- " 
be  found  to  have  a  beneficial  effect  upon  it. 

After  sand-clay  roads  are  constructed,  they  should  be  tti^ 
until  the  proper  condition  is  established  and  the  road  is  re>i?tai: 
traffic.     This  care  is  extremely  important  and  is  deserving  of  ^\^ 
mention.     No  sand-clay  road  is  in  proper  condition  when  fiivt 
structed,  and  this  attention  afterwards  is  as  much  a  part  of  tht  r- 
construction  as  the  hauling  of  the  first  load  of  sand  or  cJay. 

COST  OF  SAND-GLAT  GOHSTEUCTION. 

It  is  of  course  impossible  to  state  definitely  the  cost  of  thi>  • 
of  construction,  as  it  will  be  found  to  vary  with  the  price  of  lal* ' 
length  of  haul,  the  width  of  roadway,  and  depth  and  nature  t^f 
terial.     If  we  assume,  however,  that  the  clay  can  be  procured  « ' 
a  mile  of  the  road  which  is  to  be  improved,  and  that  tlie  cost  of  •' ' 
is  about  $1  per  day  and  teams  $3  per  day,  the  cost  of  coustnu'{"~ 
12-foot  sand-clay  road  on  a  sand  foundation,  covered  with  ol«y  u  * 
average  depth  of  6  inches,  would  be  approximately  as  follow^  *' 
distance  of  1  mile : 

Crowning  and  shaping  road  with  road  machine,  nsing  2  teamn  at  $S  ii»l 

1  operator  at  $1.50  per  day  for  1  day * 

Loosening  14T3i  cubic  yards  of  clay  with  picic  and  shoveling  Into  waffoiK. 

at  15  cents  i>er  cubic  yard —      • 

Hauling  1,173J  cubic  yards  of  clay,  at  23  cents  per  cubic  yard -' 

Spreading  clay  with  road  machine,  using  2  teams  at  $3  and  expert  <1* 

erator  at  $1.50  per  day  for  3  days - 

Shoveling  sand  on  clay,  estimated  at  i  cent  i)er  square  yard 

Plowing,  using  1  team  at  $3  per  day  for  4  days 

Harrowing,  using  1  team  at  $3  per  day  for  2  days 

Shaping  and  dressing  with  road  machine,  using  2  teams  at  $3  and  ex^rt 

operator  at  $1.50  per  day  for  2  days 

Rolling,  estimated  at  ^  cent  per  square  yard .     * 


Total. 


The  estimated   cost  per  square  yard  of  road   surface,  tb^ 
when  computed  on  the  basis  of  this  table,  would  be  about  8  cpn^* 
at  the  rate  of  $570.26  per  mile. 

The  cost  of  building  a  sand -clay  road  on  a  clay  foundation  ^•" 
not  vary  much  from  the  figures  given.     The  latter  form  of  o^*^' 
tion  would  probably  be  slightly  cheaper  by  reason  of  the  f^ 
sand  can  be  handled  more  economically  than  day. 

According  to  the  experience  of  this  Office,  the  cost  of  sand-ci*' 
struction  in  the  South  has  been  found  to  range  from  $200  tw  > 
per  mile,  in  most  cases  running  from  $300  to  $800.     A  sand-ci^' ' 
constructed  under  the  direction  of  the  Office  at  Qainesville.  ^•* 
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ile  in  length,  14  feet  wide,  and  having  a  9-inch  sand-clay  surface, 
>t  $881.25  per  mile,  or  10  cents  per  square  yard.  Another  sand-clay 
ad  built  under  the  direction  of  the  Office  at  Tallahassee,  Fla.,  IG 
[»t  wide  and  surfaced  with  about  7  inches  of  sand-clay  mixture,  cost 
70  per  mile,  or  about  5  cents  per  square  yard.  In  case  changes  of 
ade  have  to  be  made  with  consequent  cuts  and  fills,  the  cost  would 
proportionately  greater  than  the  figures  given  above.  There  can 
no  question,  however,  that  imder  all  circumstances  this  form  of 
ristruction  is  cheaper  than  macadam.. 

THE  irSE  OF  SAND-CLAT  BOADS  IN  THIS  COUHTEY. 

The  possibilities  of  the  sand-clay  road  may  not  be  fully  realized 
the  public  for  a  long  time  to  come,  still  the  progress  being  made  in 
is  form  of  road  building  in  nearly  every  part  of  the  country  is 
coiiraging.  Such  benefits  as  have  come  to  Richland  County,  S.  C, 
ke  County,  Ala.,  Dallas  County,  Ala.,  Cumberland  County,  N.  C, 
d  many  other  sections  throughout  the  Atlantic  and  Gulf  States 
[)m  the  use  pf  sand-clay  roads  should  be  a  sufficient  incentive  for  a 
neral  study  of  the  subject  in  those  parts  of  the  country  where  these 
iterials  exist  in  adequate  quantities. 

Sand  and  clay  had  always  been  abundant  in  Pike  County,  Ala., 
11  a  combination  of  the  two  for  road  purposes  was  not  thought  of 
til  four  years  ago.  At  the  present  time  there  are  nearly  120  miles 
sand-day  road  in  this  county,  which  for  all  practical  purposes, 
■^  as  useful  as  macadam  roads,  and  which  have  cost  about  one-sixth 
the  amount  standard  macadam  of  the  same  or  less  width  would  cost 
this  section.  With  this  system  the  I'emotest  section  of  the  county 
IV  be  reached,  which  would  not  be  the  case  had  fewer  and  more 
pensive  roads  been  attempted.  At  the  present  rate  of  improvement 
?ry  important  public  road  in  this  county  will  soon  be  a  serviceable 
jhway,  over  which  a  wagon  loaded  with  six  bales  of  cotton  may  be 
ftwn  easily  and  quickly,  whereas,  before  the  improvement  began, 
ly  small  loads  were  possible.  It  is  important  that  success  like  this 
ould  be  given  wide  publicity  because  it  carries  with  it  method  as 
11  as  encouragement.  The  first  thing  done  in  this  locality  was  to 
d  out  which  of  the  clays  accessible  would  make  a  good  road. 
:ter  this  important  matter  had  been  decided,  bonds  were  issued  to 
Ise  money  to  buy  equipment.  This  comprised  eight  outfits  of 
irteen  to  sixteen  mule^  each,  wagons,  plows,  scrapers,  and  hand 
)ls. 

The  extent  to  which  this  form  of  road  construction  can  be  used  in 
blic  road  improvement  throughout  the  country  can  hardly  be  over- 
imated.  In  making  small  repairs  to  roads,  if,  instead  of  filling 
idholes  with  brush,  a  few  loads  of  sand  or  gravel  from  sand  bars 
d  gravel  beds  found  along  the  streams  in  hilly  portions  of  the 
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country  were  hauled  to  the  road,  permanent  improvement  *' 
result. 

It  has  been  found  that  this  kind  of  road  is  admirably  suited  u 
northwestern  part  of  the  country  as  well  as  to  the  southern,  ti 
is  believed  that  it  will  be  found  worthy  of  more  general  study  i:. 
it  has  ever  received  heretofore.     Its  study  should  be  of  interest  t« ' 
public  schools  in  the  rural  districts  of  the  country.     If  school  • 
were  encouraged  to  make  a  sand-clay  walk  to  the  schoolhou-f 
teacher's  task  of  keeping  a  clean  school  building  would  be  suffici^- 
lessened  to  make  up  for  the  time  taken  to  interest  the  boys.   B^ 
this  actual  improvement,  a  lasting  benefit  would  be  given  to  that" 
munity  from  this  simple  study  of  a  valuable  process.    For  a  -• 
part  of  the  country,  the  sand-clay  road  is  the  only  road  po*fl»' 
within  the  reach  of  the  rural  districts.    It  requires  less  man' 
build  than  any  other  type  of  road  except  the  earth  road  am: 
money  to  repair.    It  is  simpler  in  its  construction  than  anj  "^ 
except  the  earth  road,  and  lasts  longer  with  the  same  amonr' 
repair. 

THE  CONSTEXJCTION  OF  BVBITr-CLAY  EOABS. 

In  large  areas  in  the  South,  particularly  in  the  valleys  of  th?  ^ 
sissippi  and  its  tributaries,  sedimentary  days  are  found  very  i:* 
ally.     In  these  areas  there  is  little  or  no  sand,  and  the  divb  an* 
particularly  plastic  and  sticky  variety.    These  sticky  clays  are  l'»^ 
known  as  "  gumbo "'  and  *'  buckshot."    In  such  localities  irC 
absolutely  impossible  during  the  wet  season,  as  the  wheels  of  ^ 
vehicles  will  sink  to  the  hub.    In  order  to  overcome  this  difficut- 
Office  of  Public  Roads  undertook  an  investigation  of  the  c " 
Special  experiments  were  carried  on  in  the  laboratory  to  «* ' ' 
could  be  done  in  the  way  of  burning  or  clinkering  these  city*  ^  • 
not  only  to  destroy  their  plastic  qualities,  but  also,  as  far  as  fO^ 
to  form  hard,  brick-like  lumps  which  should  be  capable  of  su^-'  • 
traffic.     Samples  of  the  material  were  sent  from  the  Yaioodi^' 
Mississippi  to  the  laboratory,  and  the  clinkering  point  of  tbecia^  * 
found  to  be  sufficiently  low  to  indicate  that  simple  burniiii^  '^' 
lumpy  clays  upon  the  road  surface  by  means  of  open  wood  &f^ ' 
accomplish  the  desired  result.    Following  these  labarati^  '^'' 
ments  it  was  decided  to  make  experiments  on  a  road,  and  it  <"-' ' 
stated  that  this  experimental  road  is  proving  highly  satisfiacur 

Gumbo  clay  is  black,  owing  to  the  high  percentage  of  i^' 
vegetable  matter  it  contains.     It  is  particularly  sticky  in  it>  ^'' 
and  is  almost  wholly  free  from  sand  and  grit    After  it  ha^  '* 
burned,  however,  the  plasticity  is  entirely  destroyed,  and  <  - 
clinker  is  formed  which,  though  not  particularly  hard^  whefl  r* 
ized  forms  a  smooth  surface  and  seems  to  wear  weU.    It  f^ 
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understood  that  not  all  of  the  clay  out  of  which  the  road  is  to  be  con- 
structed is  to  be  clinkered,  but  only  a  sufficient  amount  should  be  ren- 
dered nonplastic  to  neutralize  the  too  sticky  character  of  the  native 
clay.  Fortunately  the  gumbo  district  is  plentifully  covered  with 
heavy  timber,  Uius  affording  an  abundance  of  fuel.  Work  should  be 
done  in  a  dry  season  of  the  year. 

While  the  only  experimental  burnt-clay  roads  constructed  by  the 
Office  are  in  Mississippi,  the  same  methods  might  be  applied  with 
equally  good  results  in  the  sections  of  the  prairie  States  that  have  no 
other  material  available  for  road  building  and  have  sufficient  timber 
for  this  purpose. 

FQSI*. 

Good  sound  wood,  as  dry  and  well  seasoned  as  it  is  possible  to  pro- 
cure, should  be  provided  before  beginning  the  work,  and  stacked  at 
convenient  intervals  along  the  side  of  the  road.  About  1  cord  of 
wood  has  been  found  necessary  for  8  linear  feet  of  roadbed  12  feet 
wide.  The  wood  may  be  cut  to  4,  8,  or  12-foot  lengths.  Brushwood, 
if  it  is  dry,  or  chips,  bark,  old  fence  rails  and  discarded  railroad 
ties,  coal  slack — in  fact  any  sort  of  fuel  that  can  be  easily  and  eco- 
nomically obtained — ^may  be  used  to  advantage  with  the  cord  wood. 

PBEPARATION  OF  THE  BOABBEB. 

After  grading  the  road  to  an  even  width  between  ditches,  it  is 
plowed  up  as  deeply  as  practicable.  It  will  be  found  necessary  to 
use  four  horses  or  mules,  as  the  extremely  heavy  nature  of  the  clay 
makes  the  work  of  deep  plowing  difficult.  After  the  plowing  has 
been  completed,  furrows  are  dug  across  the  road  from  ditch  to  ditch, 
extending  through  and  beyond  the  width  to  be  burned.  If  it  is 
intended  to  bum  12  feet  of  roadway,  the  transverse  furrows  should 
l)e  10  feet  long,  so  as  to  extend  2  feet  on  each  side  beyond  the  width 
of  the  final  roadway.  Across  the  ridges  formed  between  these  fur- 
rows— which  should  be  about  4  feet  apart — ^the  first  course  of  cord 
wood  is  laid  longitudinally  so  as  to  form  a  series  of  flues  in  which 
the  firing  is  started. 

The  best  and  soundest  cord  wood  is  selected  for  this  first  course  and 
should  be  laid  so  that  the  pieces  will  touch,  thus  forming  a  floor. 
Another  layer  of  wood  is  thrown  irregularly  across  this  floor,  in  crib 
formation,  with  spaces  left  between  in  which  the  lumps  of  day  are 
piled.  Care  should  be  taken  that  the  clay  placed  on  this  cribbed  floor 
is  in  lumps  coarse  enough  to  allow  a  draft  for  easy  combustion. 

After  the  lumps  of  clay  have  been  heaped  upon  this  floor,  a  third 
course  of  wood  is  laid  parallel  to  the  first.  This  third  course  is  laid 
in  exactly  the  same  manner  as  the  first,  and  each  openiiig 
should  be  filled  with  brush,  chips,  bark,  small  stiak%- 
combustible  material.    The  top  layer  of  clay  is  pi 
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the  finer  portions  of  the  material  are  heaped  over  the  whole  strurturi 
A  careful  arrangement  of  this  cord-wood  cribbing  to  separate  the  diy 
is  important,  and  the  directions  should  be  carefully  followed. 

The  deep  covering  of  clay  which  is  thrown  over  all  should  be  ub 
from  the  side  ditches,  and  may  be  in  lumps  of  all  sizes,  including  tlr 
very  finest  material.  It  is  spread  as  evenly  as  possible  over  the  top':^ 
a  layer  of  not  less  than  6  to  12  inches.  Finally  the  whole  is  tamp- 
and  rounded  off  so  that  the  heat  will  be  held  within  the  flues  as  Kl' 
as  possible.  When  coal  slack  is 'available  the  two  top  layers  of  ^" 
may  be  omitted  and  the  coal  slack  thoroughly  mixed  with  the  rr-- 
of  clay. 

It  is  necessary  to  get  the  fires  well  under  way  in  the  flues  befor? ' 
first  layer  of  wood  is  burned  through.  The  first  action  of  the  fir^ 
to  drive  out  the  water  contained  in  the  clay  before  the  actual  hurt  :^ 
and  clinkering  can  begin.  In  burning  the  gumbo  clays  a  great  ad\i 
tage  is  gained  from  the  organic  and  vegetable  matter  which  i^  ■'^' 
tained  in  the  clay,  as  that  in  itself  aids  combustion. 

FIBINQ. 

When  the  roadbed  has  been  carefully  prepared  according  t«i " 
foregoing  directions,  the  firing  should  begin.  In  our  practice  !•' 
20  flues  are  prepared  for  firing  in  one  section.  If,  however,  a  b'- 
force  of  laborers  is  available  for  the  work,  a  greater  number  of  i " 
can  be  fired  at  one  time.  It  is  always  possible  to  divide  the  fir- 
into  sections  by  omitting  the  charge  of  wood  in  one  transverse  * ' 
row,  which  may  then  be  covered  later  and  burned  in  the  same  wiy  • 
the  rest. 

The  best  results  are  obtained  by  firing  all  the  flues  of  a  ^ 
simultaneously  and  maintaining  the  combustion  as  evenly  as  jx^^' 
A  supply  of  light,  dry,  kindling  wood,  or  any  easily  inflammablf  '  * 
terial,  should  be  at  hand  to  prevent  the  fire  from  dying  down  ii. 
one  place.     The  firing  should  invariably  be  begun  on  the  wiiiJ«' 
side,  in  order  to  obtain  the  maximum  draft.     In  case  the  combii-* 
is  too  rapid  in  any  flue  it  may  be  regulated  by  banking  the  moiitl 
the  flue  with  clay. 

If  the  burning  is  entirely  successful,  not  only  the  portion  *»f    ■ 
which  forms  the  top  of  the  kiln  but  the  ridges  between  the  flut-  - 
be  burned  thoroughly,  so  as  to  form  a  covering  of  burnt  clay  10 1 
inches  in  depth,  which,  when  rolled  down  and  compacted,  for 
road  surface  of  from  G  to  8  inches  in  thickness.    If  properly  h»:r. 
the  material  should  be  entirely  changed  in  character,  and  whor 
wet  it  should  have  no  tendency  to  form  mud. 

When  the  material  is  sufficientlv  cooled  the  roadbed  sho«I'' 
brought  to  a  high  crown  before  rolling,  in  order  to  allow  f'^ 
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compacting  of  the  material.  This  can  best  be  done  with  a  plow  or  a 
grader.  After  this  the  rolling  should  be  begun  and  continued  until 
the  roadbed  is  smooth  and  hard.  The  finished  crown  should  have  a 
slope  of  at  least  one-half  inch  to  the  foot. 

The  main  advantages  of  this  method  of  burning  a  road  over  its 
entire  length  are,  first,  that  the  cost  of  transporting  the  clay  is 
avoided ;  second,  that  the  subgrade  of  the  road  is  burned  as  well  as 
the  material  above. 

COST  OF  BTTBNT-CLAT  GONSTETTGTION. 

It  is,  of  course,  impossible  to  give  the  cost  of  a  burnt -clay  road 
which  will  apply  to  the  same  work  in  all  sections  of  the  country. 
Although  this  form  of  construction  in  the  South  up  to  the  present 
time  has  been  successful,  it  can  not  as  yet  be  said  to  have  passed  the 
ex|)erimental  stage.  The  items  of  cost  of  the  experimental  road  300 
feet  long,  as  constructed  at  Clarksdale,  Miss.,  are  as  follows : 

3^4  cord«  of  wood,  at  $1.30  per  cord $39.65 

20  loads  of  bark,  cbips,  etc 6.00 

Labor,  at  $1.25  per  day,  and  teams,  at  $3  per  day 38.  30 

Total  cost  of  300  feet S:?.  95 

Total  cost  per  mile  at  this  rate 1,478.40 

In  view  of  the  success  of  the  experiments  so  far  made  and  the  com- 
parative cheapness  of  this  form  of  construction,  it  is  hoped  that  the 
localities  which  have  no  hard  material  available  will  continue  the 
experiments  with  burnt  clay.  Although  it  can  not  be  denied  that 
the  gumbo  and  buckshot  clays  of  the  South  are  particularly  adapted 
for  burning  on  account  of  the  high  percentage  of  organic  matter 
which  they  contain,  it  is  none  the  less  probable  that  many  of  the  sur- 
face days  and  soils  of  the  States  farther  north  could  be  treated  in  the 
same  way,  and  in  fact  any  soil  or  clay  which  bricks  or  clinkers  at  a 
comparatively  low  temperature  should  be  suitable  for  the  work. 

Since  the  experiment  made  by  this  Office  at  Clarksdale,  Miss.,<» 
numerous  sections  of  burnt-clay  road  have  been  built  in  that  locality, 
and  up  to  the  present  time  only  favorable  reports  regarding  them 
have  been  received.  Experimental  burnt-clay  roads  are  now  (1907) 
being  constructed  under  the  supervision  of  this  Office  at  Indianola. 
Miss.,  and  at  Greenville,  Miss.,  but  since  the  work  at  these  places  is 
still  incomplete  no  report  upon  it  can  be  given. 

0  For  reports  concerning  this  road,  see  Annual  Report,  Office  of  Public  Roads, 

1906. 
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FARMERS*    BULLETINS. 


The  following  is  a  list,  by  number,  of  the  Farmers'  Bulletins  available  for  distribution. 
The  bulletins  entitled  "Experiment  Station  Work"  give  in  brief  the  results  of  experi- 
ments performed  by  the  State  experiment  stations.  Titles  of  other  bulletins  are 
self-explanatory.  Bulletins  in  this  list  will  be  sent  free  to  any  a<idress  in  the  United 
States  on  application  to  a  Senator,  Representative,  or  Delegate  in  Congress,  or  to  the 
Secretary  of  Agriculture,  Washington,  D.  C.  Numbers  omitted  have  been  discontin- 
ue(i,  being  superseded  by  later  bulletins. 


22.  The  Feeding  of  Farm  Anlmala.    Pp.  40. 

24.  llog  Cholera  and  Swine  Plague.    Pp.  16. 

25.  Peanuts:  Culture  and  Uses.    Pp.  24. 

27.  FUx  for  Seed  and  Fiber.    Pp.  10. 

28.  Weeds:  And  How  to  Kill  Them.    Pp.  30. 

29.  Souring  and  Other  Changes  in  Milk.    I^.  23. 
%.  Grape  Diseases  on  the  Pacific  Coast.   Pp.  15. 

32.  Silos  and  SUage.    Pp.  30. 

33.  p(«ch  Growing  for  Market.    Pp.  24. 

34.  Heats:  Composition  and  Cooking.    Pp.  31. 

35.  Potato  Culture.    Pp.  24. 

36.  Cotton  Seed  and  Its  Products.    Pp.  16. 
39.  Onion  Culture.    Pp.  30. 

42.  FacU  About  Milk.     Pd.  32. 
44.  Commercial  Fertilizers.    Pp.  38. 

46.  Irrigation  in  Humid  Climates.    Pp.  27. 

47.  Insects  Affecting  the  Cotton  Plant.    Pp.  32. 

48.  The  Manuring  of  Cotton.    Pp.  16. 

49.  Sheep  Feeding.    Pp.  24. 

51.  Standard  Varieties  of  Chickens.    Pp.  48. 
o2.  The  Sugar  Beet.    Pp.  48. 

54.  Some  Common  Birds.    Pp.  48. 

55.  The  Dairy  Herd.    Pp.  30. 

'«.  Experiment  Station  Work— I.    Pp.  30. 
'iS.  The  Soy  Bean  as  a  Forage  Crop.    Pp.  24. 
9).  Bee  Keeping.    Pp.  48. 
f«.  Methods  of  Curing  Tobacco.    Pp.  24. 

61.  Asparagus  Culture.    Pp.  40. 

62.  Marketing  Farm  Produce.    Pp.  31. 

63.  Care  of  Milk  on  the  Farm.    Pp.  40. 

64.  Ducks  and  Geese.    Pp.  55. 

65.  Experiment  Station  Work— II.    Pp.  32. 

66.  Meadows  and  Pastures.    Pp.  30. 

a.  Experiment  Station  Work— III.    Pp.  32. 

71.  Essentials  in  Beef  Production.    Pp.  24. 

72.  Cattle  Ranges  of  the  Southwest.    Pp.  32. 

73.  Experiment  SUtion  Work— IV.    Pp.  32. 

74.  Milk  as  Food.    Pp.  39. 
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79«  Experiment  Station  Work— VI.    Pp.  27. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  C,  October  23^  1907. 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "A 
Successful  Southern  Hay  Farm,"  by  Mr.  Harmon  Benton,  Assistant 
Agriculturist,  prepared  under  the  direction  of  the  Agriculturist  in 
Charge  of  Farm  Management  Investigations  of  this  Bureau. 

While  this  paper  is  an  exceedingly  interesting  one  as  showing  the 
possibilities  of  a  small  area  of  land  in  the  South,  it  should  be  under- 
stood that  the  conditions  under  which  the  farm  in  question  was  man- 
aged were  unusual.  As  pointed  out  in  the  paper,  it  would  not  be 
possible  to  duplicate  in  many  places  the  prices  for  hay  received  by 
the  owner  of  the  farm  in  question.  There  are  many  sections  of  the 
South,  however,  where  hay  would  sell  at  a  handsome  profit,  and  the 
adoption  of  the  systems  of  management  set  forth  in  these  pages 
would  be  of  material  advantage  in  building  up  the  soil.  The  sug- 
gestions and  recommendations  made  are  certainly  worthy  of  con- 
sideration, and  I  therefore  recommend  that  the  paper  be  published 
as  a  Farmers'  Bulletin. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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B.  P.  I.— 816. 


A  SUCCESSFUL  SOUTHERN  HAY  FARM. 


IITTBODUCTIOH. 

In  localities  where  a  one-crop  system  has  prevailed  for  a  number 
of  years  farms  which  deviate  from  this  system  are  of  special  interest, 
because  they  show  what  types  of  farming  are  possible  in  the  section 
in  which  they  are  located.  In  the  cotton-growing  States  such  farms 
are  of  unusual  interest  for  the  reason  that  so  few  of  them  exist. 
Much  of  the  hay  consumed  on  Southern  farms  and  plantations  is 
shipped  from  the  North.  As  a  result,  hay  is  high  priced  in  the 
South.  There  is  room  for  a  considerable  number  of  hay  farms  in 
that  section.  That  such  farms  can  be  made  to  pay  handsomely  is 
demonstrated  by  the  experience  of  the  farmer  whose  work  is  de- 
scribed in  these  pages. 

Not  every  hay  grower  can  follow  the  methods  here  described. 
It  is  not  necessary,  however,  that  a  farmer  should  feed  steers  for 
their  manure,  as  is  done  on  this  farm,  in  order  to  be  able  to  grow 
bay.  While  nothing  else  is  quite  equal  to  manure,  land  can  be  kept 
in  good  heart  by  plowing  under  an  occasional  green  crop  and  then 
using  lime  and  conunercial  fertilizers. 

A  brief  discussion  of  hay  growing  under  more  usual  conditions  on 
southern  farms  will  be  found  at  the  end  of  this  bulletin. 

LOCATIOH. 

Sight  years  ago  Dr.  D.  S.  Ramseur,  of  Cherokee  County,  S.  C, 
purchased  a  run-down  cotton  farm  in  the  Piedmont  region,  25  acres 
►f  which  he  has  placed  under  the  mangement  described  below.  At 
hat  time  the  land  would  not  produce  more  than  one-fourth  bale  of 
otton  to  the  acre,  with  260  pounds  of  fertilizer.  Now  the  land  is 
ielding  more  than  $50  an  acre  annually,  with  less  labor  than  cotton 
roil  Id  require.  Besides,  it  is  improving  in  fertility. 
The  soil  varies  from  a  pebbly  clay  to  a  sandy  loam. 

MANAGEMENT. 

^nder  the  present  management  the  value  of  the  farm  has  been 
rcatly  enhanced.    To  illustrate:   Doctor  Ramseur  purchased  a  few 
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acres  of  land  from  an  adjoining  neighbor  in  1906  at  $16,66  per  acFC 
At  the  same  time  the  neighbor  offered  $100  per  acre  for  the  adjoin- 
ing portion  of  Doctor  Ramseur's  farm.  It  is  interesting  to  note  that 
the  difference  in  value  of  these  two  farms  has  been  brought  about  by 
difference  in  soil  treatment  in  eight  years'  time;  besides,  profitable 
crops  of  hay  have  been  removed  from  the  land  every  year. 

The  management  of  this  farm  is  of  interest  to  every  cotton  grower 
and  every  tobacco  grower.  At  the  time  the  farm  was  purchased  it 
was  terraced  according  to  the  usual  custom  in  cotton  fields  in  that 
section.  By  the  plan  followed  the  objectionable  terraces  havB  been 
removed  and  the  soil  has  been  greatly  increased  in  fertility  and  in 
value.  The  effect  of  torrential  rains  is  not  so  great  in  washing  out 
gullies,  owing  largely  to  the  fact  that  the  land  is  covered  with  some 
growing  crop  all  the  time  and  to  the  addition  of  organic  matter  to 
the  soil.  The  methods  used  by  Doctor  Ramseur  can  be  applied  to  at 
least  a  small  portion  of  many  southern  farms  and  plantationSb 

For  the  first  few  years  the  crops  on  the  farm  here  described  oon- 
,  sisted  of  oats  in  winter,  cowpeas  in  summer  for  hay,  and  a  sufficient 
acreage  of  com  to  supply  the  farm.  The  application  of  barnyard 
manure  and  the  turning  under  of  oat  and  cowpea  stubble  made  it 
possible  to  grow  crimson  clover,  and  that  crop  now  occupies  an  im- 
portant place  in  the  cropping  system  and  has  proved  to  be  most 
valuable. 

No  commercial  fertilizers  have  been  used  on  the  farm  since  the 
present  owner  bought  it.  A  dressing  of  6  to  8  tons  of  barnyard 
manure  per  acre  is  applied  annually.  This  manure  is  obtained  from 
feeding  beef  cattle  at  the  owner's  home,  one-fourth  mile  from  the 
farm.  The  beef  cattle  are  natives,  fattened  for  the  local  macket  on 
cotton-seed  meal  and  hulls.  The  feed  is  mixed  in  the  proportion  of 
1  pound  of  meal  to  5  of  hulls.  Twenty-five  pounds  of  the  mixture 
are  fed  per  day  per  1,000  pounds  live  weight.  An  average  of  25 
animals  is  kept  constantly  on  hand ;  these  are  sold  to  butchers  as  de< 
manded  by  the  local  market. 

No  accurate  accounts  are  kept  of  the  feeding  operations,  but  it  is 
estimated  that  the  increase  in  live  weight  and  the  advance  in  price 
of  fat  cattle  over  poor  ones  pay  for  the  food  and  the  time  consanied 
in  feeding,  leaving  the  manure  as  profit. 

The  animals  are  fed  the  same  summer  and  winter  under  a  large 
bhed  surrounding  the  main  barn.  Feed  and  water  ai*e  placed  in 
separate  troughs,  and  the  animals  eat  and  drink  at  will. 

The  principal  part  of  the  work  on  this  farm  is  performed  by  one 
man  and  one  horse.  Additional  help  in  the  way  of  teams  and  men  is 
used  during  the  harvest  season.    The  owner  informed  the  writer 
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that  the  horse  and  man  did  enough  ^^ontside  work''  to  pay  for  the 
extra  help  during  the  harvest  season. 

During  the  winter  of  1905  the  crops  consisted  of  18  acres  of  oats 
and  7  acres  of  crimscm  clover.  In  the  spring  of  1906,  3  acres  of  the 
iand  that  was  in  crimson  clover  the  preceding  fall  were  planted  in 
com^  the  remaining  4  acres  of  clover  land  and  the  18  acres  of  oat 
land  being  sown  tM^oadcast  to  cowpeas.  No  regular  rotation  of  crops 
has  been  practiced,  owing  to  the  fact  that  the  acreage  of  corn  has 
\jeen  decreased  as  the  land  increased  in  yield  and  that  variation  of 
seasons  causes  the  area  of  crimson  clover  planted  to  be  variable*  The 
idea  is  to  get  over  the  entire  farm  with  crimson  clover  as  often  as 
ix)6sible. 

Com  follows  a  portion  of  the  claver  in  the  rotation,  neither  being 
planted  two  years  in  succession  on  the  same  land,  except  in  the  case 
ot  crimson  clover  following  corn.  By  this  system  com  and  clover 
gradually  rotate  over  the  entire  farm.  More  years  are  required  for 
com  than  clover,  as  it  occupies  less  than  one-half  the  land  now 
planted  in  clover.  Corn  always  follows  early  plantings  of  crimson 
clover  after  cowpeas.  This  system  enables  the  owner  to  secure  two 
crops  a  year  from  the  land :  Fall  crops,  clover  and  oats ;  spring  crops, 
com  and  cowpeas. 

It  is  quite  probable  that  if  vetch  seed  were  sown  with  the  oats 
l)etter  results  would  be  secured.  The  land  is  now  in  condition  to 
|)roduce  good  vetch.  This  plant  would  add  to  the  quality  and 
quantity  of  oat  hay  produced  and  at  the  same  time  supply  a  winter 
legume.  This  c<»nbination  was  tried  in  a  small  way  in  the  fall  of 
1900.  At  the  suggestion  of  the  writer  the  same  combination  will  be 
tested  on  a  larger  scale  in  the  autumn  of  1907.  By  planting  vetch 
viith  oats  two  crops  of  leguminous  plants  can  be  secured  from  the 
same  land  every  year— oats  and  vetch  and  crimson  clover  in  winter 
and  cowpeas  in  summer. 

Cotton  is  never  grown  on  this  farm,  as  itcosts  too  much  in  propor- 
tion to  the  amount  received  for  the  product. 

German  millet  has  been  successfully  tried,  but  it  is  not  a  satis- 
factory crop  on  this  farm.  Its  season  is  not  quite  the  same  as  that 
of  cowpeas  and  it  does  not  fit  into  the  system  of  growing  two  crops 
a  year.     Farther  north,  where  it  can  be  sown  later,  it  would  do  this. 

Doctor  Ramseur  does  not  like  sorghum  as  a  hay  crop.  He  considers 
the  yield  satisfactory,  but  it  can  not  be  baled  and  put  on  the  market 
in  a  satisfactory  condition  because  it  is  impossible  to  dry  it  suffi- 
ciently to  prevent  the  juice  from  breaking  out  of  the  stems  when  it  is 
baled.  This  objection  would  not  hold  on  farms  where  the  sorghum 
hay  is  fed  at  home  and  where,  consequently,  it  does  not  m 
baled. 
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CITLTUEAL  XETHODS. 

CBHCSOir  CLOVEB. 

Crimson  clover  always  follows  corn  and  as  much  of  the  oowpet 
land  used  for  early  cutting  as  can  be  properly  prepared  for  planting 
before  November  1.  Clover  seed  is  sown  in  the  com  at  the  last  plow- 
ing and  on  cowpea  land  as  soon  as  possible  after  the  removal  of  tbe 
earlier  cutting  of  cowpeas  for  hay.  On  com  land  the  clover  is  sown 
at  the  rate  of  20  pounds  per  acre  and  cultivated  in  at  the  last  working 
of  corn.  After  the  cowpeas  are  harvested  the  land  is  plowed  as 
well  as  possible  with  a  one-horse  turning  plow.  Afterwards  it  is  har- 
rowed into  good  condition.  On  cowpea  land  also  the  crimson  clover 
seed  is  sown  at  the  rate  of  20  pounds  to  the  acre,  but  is  harrowed  in 
lightly. 

Doctor  Ramseur  prefers  to  plant  crimson  clover  in  August  anJ 
September.  He  never  plants  it  after  November  1,  because  the  younjr 
plants  are  frequently  injured  by  winter  freezing,  and  besides  the 
growth  is  unprofitable  when  planted  later.  After  sowing  aU  tlir 
crimson  clover  possible  the  remainder  of  the  land  is  sown  to  oats. 

The  earlier  plantings  of  crimson  clover  are  ready  to  cut  for  hay 
about  May  10.  The  hay  is  allowed  to  remain  in  the  swath  until 
thoroughly  wilted.  It  is  then  raked  into  windrows  and  allowed  to 
remain  until  quite  well  cured,  after  which  the  hay  is  thrown  into 
small,  tall  cocks,  where  it  remains  until  thoroughly  cured.  After 
being  cured  the  hay  is  drawn  to  a  large  shed  in  the  field,  where  it  u» 
allowed  to  remain  until  the  owner  is  ready  to  put  it  into  bales. 

From  practical  experience  extending  over  a  period  of  about  four 
years  Doctor  Ramseur  states  that  crimson  clover  should  not  be  cut 
for  hay  while  too  green.  He  lets  about  two-thirds  of  the  flowers 
dry  on  the  seed  head  before  cutting.  He  states  that  he  practically 
lost  one  crop  by  cutting  too  green.  "  If  cut  when  in  full  bloom  it 
takes  much  longer  and  is  more  difficult  to  cure."  On  the  other  hand, 
this  crop  should  not  be  cut  too  ripe.  If  allowed  to  stand  much  longer 
than  the  early  flowering  stage,  the  beards  of  the  calyx  form  "  witch 
balls  "  in  the  stomachs  of  stock  eating  the  hay,  sometimes  with  fatal 
results. 

Doctor  Ramseur  considers  the  stubble  of  a  good  crop  of  crimson 
clover,  when  turned  under,  far  superior  to  cowpea  stubble. 

The  yield  of  crimson  clover  in  1906  was  3,500  pounds  (If  tons)  of 
cured  hay  per  acre. 

OATS. 

After  November  1  the  portion  of  the  farm  that  can  not  be  planted 
to  crimson  clover  is  gradually  prepared  as  well  as  possible  with 
I  one-horse  plow,  and  a  variety  of  oats  known  as  the  Appier  \s> 
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drilled  in  at  the  rate  of  2  bushels  to  the  acre.  The  open-furrow  sys- 
tem is  practiced  in  planting  oats,  i.  e.,  rather  deep  furrows  are  laid 
off  15  to  18  inches  apart,  and  the  oats  are  planted  with  a  one-horse 
planter  in  the  bottom  of  these  furrows.  In  this  section  oats  fre- 
quently "  heave  "  during  the  winter  when  planted  on  the  level,  but  if 
planted  in  these  furrows  particles  of  soil  from  the  sides  of  the  fur- 
rows are  loosened  by  freezing  and  recover  the  roots  of  the  oats  as 
they  are  "  heaved  "  out  of  the  soil. 

Oats  are  planted,  as  previously  stated,  over  the  whole  area  not 
planted  in  crimson  clover.  In  1906  the  18  acres  planted  averaged 
3,000  pounds  of  cured  hay  per  acre.  The  oats  are  cut  for  hay  while 
in  the  dough  stage.  Doctor  Ramseur  states  that  it  pays  him  better 
to  convert  oats  into  hay  than  to  grow  them  for  grain.  Oat  hay  is 
handled  in  all  respects  like  crimson  clover  hay. 

COBK. 

In  1906,  3  acres  of  the  land  that  had  grown  crimson  clover  was  well 
prepared  with  a  one-horse  plow  and  planted  to  corn  about  June  1. 
The  com  rows  were  4  feet  apart,  single  plants  being  left  15  to  18 
inches  apart  in  the  row.  The  crop  was  cultivated  shallow  and  level, 
so  that  the  crimson  clover  sown  at  the  last  plowing  could  be  cut  for 
hay  the  following  spring. 

The  com  was  cut  close  to  the  ground  about  eight  days  after  the 
fodder-pulling  stage  had  passed,  and  it  was  shocked  where  it  was 
and  left  for  six  weeks  or  two  months.  It  was  then  shredded.  The 
corn  measured  66f  bushels  per  acre.  The  stover  yielded  2  tons  per 
acre.    This  is  baled  and  finds  ready  sale  on  the  local  market. 

Doctor  Kamseur  has  no  shredder,  but  employs  the  owner  of  one  to 
come  to  his  farm  and  shred  his  com.  It  may  not  be  out  of  place  to 
state  that  in  this  section  of  the  country  owners  of  shredders  move 
around  from  one  farm  to  another  for  the  purpose  of  shredding  the 
fanners'  com  stover.  Doctor  Ramseur  considers  good  corn  stover 
equal  in  food  value  to  cotton-seed  hulls. 

COWFEAS. 

In  sununer  the  portion  of  the  farm  not  needed  for  corn  is  planted 
in  cowpeas.  The  land  is  plowed  as  well  as  possible  with  a  one-horse 
plow,  then  harrowed  and  peas  sown  broadcast  at  the  rate  of  1^  bush- 
els per -acre  from  May  1  to  June  25.  The  seed  is  harrowed  in.  The 
vines  are  cut  for  hay  after  about  one-half  of  the  pods  are  ripe.  At 
this  stage  they  are  much  more  easily  cured  into  hay  than  if  cut 
earlier.  The  vines  are  allowed  to  remaiiv  in  the  swath  until  well 
wilted  and  the  leaves  are  dry.  The  hay  is  then  raked  into  windrows, 
where  it  is  allowed  to  remain  until  the  smaller  vi 
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it  is  placed  in  tall,  small  cocks  until  it  passes  through  a  sweat.  After 
it  has  sweated  suflSciently  it  is  carried  to  the  field  shed,  where  it  is 
stacked  in  a  large  mow  for  about  six  weeks  before  baling.  All  hty 
treated  thus  passes  through  a  heat,  but  not  enough  to  cause  decay. 

Mixed  varieties  of  cowpeas  are  never  sown  on  this  farm,  for  the  rea- 
son that  different  varieties  ripen  at  different  times.  The  owner  of 
this  farm  buys  all  his  cowpea  seed,  because  he  thinks  it  pays  better  i^ 
sell  hay  than  to  save  seed.  When  possible,  different  varieties  of  un- 
mixed seed  are  purchased,  as  early,  medium,  and  late  varieties  give 
him  a  better  opportunity  to  cut  the  hay  at  the  proper  time. 

FIELD  SHED. 

The  field  shed  is  cheaply  constructed  by  erecting  four  posts  on  a 
square  24  feet  apart;  two  of  these  are  22  feet  high  and  two  are  liO 
feet  high.  These  posts  are  well  braced,  and  a  single  pitch  roof  -3' 
feet  square  forms  the  cover.  The  hay  is  drawn  to  this  shed  after  Ik- 
ing field  cured,  and  it  remains  there  for  six  weeks,  or  until  the  man- 
ager is  ready  to  put  it  into  bales.  It  should  be  n6ted  that  hay  sell- 
better  when  baled.  When  this  shed  is  filled  it  holds  600  bales  of  hai. 
weighing  from  80  to  100  pounds  each.  The  mow  covers  a  ground 
space  of  50  by  37 J  feet.  The  hay  is  allowed  to  project  12 J  feet  on  thr 
front  and  two  sides,  but  does  not  extend  beyond  the  roof  at  the  back* 
as  otherwise  water  falling  on  the  roof  would  run  off  on  the  hay* 

EaXTIPMENT  OF  THE  FAEM  AND  ITS  COST. 

A  statement  of  the  equipment  used  on  the  farm  and  its  cost 
follows : 

One  one-horse  Georgia  plow  stock,  with  attachments $5.i^» 

One  one-horse  smoothing  harrow 10.  W 

One  one-horse  weeder 7.C«i» 

One  one-horse  curved-tooth  slicing  and  smoothing  harrow 10. U' 

One  two-horse  mower 35.i*> 

One  one-horse  hayrake 15.u»' 

One  one-horse  wagon 30.0i» 

One  one-horse  hay  press 90.i*> 

One  one-horse  wooden  roller 7. 5^* 

Total 200.30 

EXPENSES  AND  BECEIPTS  OF  THE  FABM. 

The  expenses  of  conducting  the  farm  and  the  receipts  from 
products  sold  for  1906  are  as  follows: 

Coat  of  labor. 

One  man,  twelve  months,  at  |15 $180l<'^ 

One  horse,  use  of,  and  feed 10CV.<>.» 
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Miscellaneous  expenses. 

Interest  on  25  acres  of  land,  yalned  at  $100  per  acre,  at  8  per  cent $200. 00 

Interest  and  depreciation  on  machinery,  at  20  per  cent 41. 90 

Total 521.90 

Receipts, 

7  acres  crimson  clover  hay,  3,500  pounds  per  acre,  at  $1.25  per  hun- 
dredweight    $306. 25 

18  acres  oat  hay,  3,000  pounds  per  acre,  at  $1.25  per  hundredweight —  675. 00 
22  acres  cowpea  hay,  3,000  pounds  per  acre,  at  $1.25  per  hundred- 
weight    825. 00 

3  acres  com,  66.66  bushels  per  acre,  at  75  cents  per  bushel 150. 00 

3  acres  corn  stover,  2  tons  per  acre,  at  $15  per  ton 90.00 

Total   Income 2,046.25 

Total  cost 521. 90 

Net   income 1, 524. 35 

These  figures  indicate  very  clearly  the  importance  of  growing  hay 
on  the  cotton  farms  of  the  South,  where  a  large  proportion  of  the  hay 
required  is  brought  from  other  States.  Doctor  Ramseur  sold  all  of 
his  hay  at  his  bam,  and  could  have  sold  more. 

^Vhen  it  was  suggested  that  by  the  use  of  two  horses  and  two-horse 
plows,  wagons,  and  implements,  one  man  would  be  able  to  work  twice 
as  much  land,  and  do  especially  the  plowing  better,  the  owner  of  this 
farm  informed  the  writer  that  his  object  was  to  show  what  could  be 
done  with  a  one-horse  farm. 

Doctor  Ramseur  paid  $15  a  month  for  labor  in  1906.  For  the  year 
1907,  owing  to  the  advance  in  the  price  of  labor  it  was  necessary  to 
pay  the  same  man  $20  per  month.  This  man  furnishes  his  own  house 
and  boards  himself. 

AFPUCATIOir  TO  OTHES  FAEKS  OF  THE  SYSTEM  DESCKEBED. 

Comparatively  few  farms  in  the  South  have  the  supply  of  manure 
necessary  to  duplicate  Doctor  Ramseur's  methods,  but  even  where  the 
manure  from  cattle  is  not  available  it  would  pay  to  grow  at  least 
enough  hay  for  home  consumption,  and  in  many  parts  of  the  South 
by  substituting  commercial  fertilizers  for  barnyard  manure  the 
methods  described  could  be  followed  with  somewhat  similar  results. 
On  nearly  every  farm  or  plantation  some  manure  is  available.  But 
even  where  there  is  no  manure  hay  could  still  be  grown  to  advantage. 
In  some  cases  it  would  undoubtedly  pay  to  plow  under  an  occasional 
crop  of  rye  or  cowpeas  to  put  humus  into  the  soil ;  but  where  one  is 
growing  legumes,  and  especially  where  there  is  a  crop  of  stubble  to 
plow  imder  every  spring  and  every  fall,  there  will  usually  l^e  enough 
humus  in  the  soil  so  that  commercial  fertilizers  will  make  good  crops 
of  hay. 
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Of  course  it  would  not  be  possible  in  all  parts  of  the  South  Xv 
duplicate  the  prices  for  hay  received  by  Doctor  Ramseur,  but  there  i^ 
not  a  Southern  State  where  good  hay  like  that  grown  on  the  farm 
here  described  would  not  sell  at  a  handsome  profit  over  the  cost  of  it^ 
production.  But  while  very  few  farmers  would  be  able  to  make  a 
profit  of  $60  an  acre  on  a  hay  farm,  it  would  be  a  poor  hay  grower 
indeed,  with  hay  at  such  a  price  as  now  prevails  in  the  South,  who 
could  not  make  $20  an  acre  above  expenses. 

A  word  of  caution  should  be  inserted  here  concerning  crimson 
clover.  This  crop  has  become  important  only  in  a  limited  section 
along  the  Middle  Atlantic  coast.  Elsewhere  results  with  it  have  be«^u 
very  irregular.  It  would  therefore  be  wise  for  the  prospective  hay 
grower  to  experiment  with  crimson  clover  on  a  small  scale  until  he  b 
sure  he  has  learned  how  to  grow  it  and  has  gotten  his  land  well  inocu- 
lated for  it.  Practically  the  same  remarks  apply  to  vetch,  excej)t 
that  the  region  in  which  vetch  succeeds  is  considerably  larger  than 
the  corresponding  region  for  crimson  clover.  Vetch  usually  does  not 
thrive  when  first  sown  on  a  piece  of  land, -and  the  trouble  seems  to  be 
due  to  the  lack  of  the  proper  bacteria  in  the  soil.  By  persistent 
effort,  however — that  is,  by  continuing  to  sow  a  little  vetch  on  the 
same  piece  of  land  for  two  or  three  years  in  succession — the  land  will 
become  inoculated,  and  then  vetch  may  be  readily  grown;  and  it  i> 
doubtful  if  there  is  any  hay  superior  to  that  made  by  vetch.  A  very 
good  plan  would  be  to  sow  for  winter  hay  crops  a  mixture  of  oat*s 
vetch,  and  crimson  clover,  or  any  two  of  these ;  then  for  summer  sow 
cowpeas,  using  two  or  three  varieties  having  different  lengths  of 
growing  season  in  order  to  extend  the  period  of  hay  harvest. 

'Where  manure  is  not  available  commercial  fertilizers  should  I* 
used  unless  the  ground  is  known  to  be  rich.  The  fertilizers  required 
will  depend  largely  upon  the  character  of  the  crop  grown  and  upon 
the  soil.  In  the  coastal  plains  region  there  is  no  question  that  both 
phosphoric  acid  and  potash  should  be  added  even  to  a  leguminous 
hay  crop,  and  for  crops  other  than  legumes  some  nitrogenous  fer- 
tilizer  should  be  added.  One  of  the  most  successful  hay  growers  in 
the  South  uses  for  cowpeas,  vetch,  crimson  clover,  and  other  legumes 
300  pounds  per  acre  of  a  fertilizer  containing  10  per  cent  of  phoi^- 
phoric  acid  and  4  per  cent  of  potash.  This  is  in  the  coastal  plains 
region.  For  crops  other  than  legumes — such,  for  instance,  as  Jolm^^n 
grass  and  oats — he  adds  about  200  pounds  of  cotton-seed  meal.  In 
the  Piedmont  region,  where  the  soils  contain  more  clay,  the  pota>h 
could  probably  be  omitted  from  the  fertilizer  without  greatly  affect- 
ing the  yield  of  hay. 

There  should  be  no  difficulty  anywhere  in  the  South  in  getting  a 
winter  hay  crop  that  would  yield  1  ton  per  acre,  to  be  followed  by 
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a  summer  crop  of  cowpeas  that  would  yield  from  1  to  2  tons  per  acre. 
Considering  the  price  of  hay  in  the  South  and  the  considerable 
income  from  a  hay  farm,  the  cost  of  the  necessary  equipment  is  not 
too  large. 

In  sections  where  Johnson  grass  is  well  established  a  very  good 
system  of  hay  growing  is  to  sow  vetch  or  crimson  clover,  or  both, 
with  a  small  amount  of  oats  as  a  winter  crop  on  Johnson-grass  land. 
T\Tiere  the  land  is  plowed  early  in  the  fall  and  put  in  good  condition 
for  the  winter  hay  crop,  two  or  three  good  crops  of  Johnson  grass 
can  be  cut  the  next  summer.  This  system  will  then  give  a  crop  of 
winter  hay  and  two  or  three  cuttings  of  Johnson-grass  hay  every  year. 

A  very  good  modification  of  this  system  would  be  to  grow  cowpea 
hay  every  other  year  as  the  summer  crop,  alternating  with  Johnson 
grass,  and  growing  a  crop  of  winter  hay  each  year.  The  system 
would  then  be,  say,  oats  and  vetch,  followed  by  cowpeas,  the  land 
being  plowed  and  put  in  good  condition  before  sowing  the  cowpeas. 
After  the  cowpeas  are  off,  disk  in  the  winter  hay  crop ;  then  the  next 
simmier,  after  taking  off  the  winter  hay  crop,  let  the  Johnson  grass 
come  on. 

One  very  successful  hay  grower  in  Mississippi  sows  bur  clover  on 
Johnson-grass  sod  in  the  fall  and  pastures  the  bur  clover  during  the 
winter,  allowing  it  to  make  just  enough  seed  in  the  spring  to  reseed 
the  land.  This  treatment  has  increased  the  yield  of  Johnson-grass 
hay  prodigiously.  This  farmer  cuts  Johnson  grass  before  it  heads 
out,  or  about  the  time  it  is  heading,  and  thus  avoids  scattering  the 
seed  of  this  serious  pest. 

It  is  hoped  that  a  description  of  Doctor  Ramseur's  work,  showing 
the  possibilities  in  the  production  of  hay  in  the  South  and  pointing 
the  way  to  a  satisfactory  method,  will  result  in  more  hay  being  grown 
in  that  section.  The  farmer  or  planter  who  buys  hay,  even  at  $15  a 
ton,  when  he  could  grow  it,  is  wasting  money.  The  cost  of  growing 
hay  under  ordinary  farm  conditions  in  the  South  is  from  $3  to  $6  a 
ton.  It  is  easily  seen  that  where  a  farmer  must  pay  $15  or  $20 — 
and  sometimes  even  $25 — ^a  ton  for  hay,  he  would  save  a  large  part  of 
his  expenses  by  growing  his  own  hay. 

On  account  of  the  difference  in  the  crops  adapted  to  various  soils 
and  climatic  conditions,  it  is  manifestly  impossible  to  lay  out  a  crop- 
ping system  for  a  hay  farm  that  will  suit  all  sections.  If,  however, 
any  farmer  who  reads  this  bulletin  desires  to  do  similar  work  on  his 
own  farm,  the  Office  of  Farm  Management  Investigations,  of  the  Bu- 
reau of  Plant  Industry,  United  States  Department  of  Agriculture, 
will  gladly  assist  in  arranging  a  cropping  system  suited  to  local  con- 
ditions. 
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FARMERS'  BULLBTIN8. 

OApU8ig0lbeaeni  to  amy  addren  on  appUeaiUm  to  any  Senator^  Jtepmmiaii9€,.or  Ddtgateim  Oomgnmi 
or  to  the  Beerttory  0/  AgfievStturt,  Wa^agton,  />.  C. 

Ne.  22.  The  Feeding  of  Farm  Animals.  No.  24.  Hog  Cholera  and  Swine  Plague.  No.  25.  PeanntB 
Cdltareaud  U«ee.  No.  27.  Flax  for  Seed  and  Fiber.  No.  28.  Weedse  And*  Hdw  to  lUll  Them.  No.29. 
Souring  and  Other  Changes  in  Milk.  No.  80.  Oiape  Diseaaes  on  the  Faeiflc  Coast.  No.  82.  Silos  and 
Silage.  Ne.SS.  Peach  Growing  for  Market.  No.  84.  Meats:  Composition  and  Cocking.  No.  86.  Potato 
Culture.  No.  86.  Cotton  Seed  and  Its  Products.  No.  87.  Kafir  Com:  Culture  and  Uses.  No.  89. 
Onion  Culture.  No.  41.  Fowls:  Care  and  Feeding.  No.  42.  Facts  About  Milk.  No.  48.  Sewage  I>i8> 
poial  on  the  Farm.  No.  44.  Commercial  FertUieers.  No.  46.  Irrigation  in  Humid  Clbnates.  No. 
47.  Insects  Affecting  the  Cotton  Plant.  No.  48.  The  Manuring  of  Ootton.  No.  49.  Sheep  Feeding. 
No.  61.  Standard  Varieties  of  Chickens.  No.  52.  The  Sugar  Beet.  No.  M.  Some  Common  Birda  Na 
66.  The  Dairy  Herd.  No.  66.  Experiment  Station  Work»I.  No.  58.  The  Soy  Bean  as  a  Fonge  Cnm. 
No.  59.  Bee  Keeping.  No.  60.  Methods  of  Curing  Tobacco.  No.  61.  Asparagus  Culture.  No.  O. 
Marketing  Farm  Produce.  No.  64.  Ducks  and  Geese.  No.  66.  Experiment  Station  Work^IL 
No.  66.  Meadows  and  Pasturw.  No.  68.  The  Black  Rot  of  the  Cabbage.  No.  69.  Szperimeat  StalioB 
Work— III.  No.  70.  Insect  Enemies  of  the  Grape.  No.  71.  Eflsentiajs  in  Beef  Proanctloo.  No.  71 
Cattle  Banges  ol  the  Southwest  No.  78.  Experiment  Station  Work^IV.  No.  74.  Milk  as  Ftood. 
No.  77.  The  Liming  of  Soils.  No.  78.  Experiment  Station  Work— V.  No.  79.  Experiment  8teti<m 
W©rk— VI.  No.  80.  The  Peach  Twig-borer.  No.  81.  Com  Culture  in  the  South.  No.  82.  The  Coitiue 
of  T6bacco.  No.  83.  l*obacco  Soils.  No.  84.  Experiment  Station  Work—VIT.  No.  86.  Fish  as  Food. 
No.  86.  Thirty  Poisonous  Plants.  No.  87.  Experiment  Station  Work— VIU.  No.  88.  Alkali  Landa 
No.  91.  Potato  Diseases  and  Treatment.  No.  92.  Experiment  Station  Work— IX.  No.  98.  Sugar  ai 
Food.  No.  95^  Good  Roads  for  Farmers.  No.  96.  Raising  Sheep  for  Mutton.  No.  97.  Ezpenment 
Station  Work— X.  No.  98.  Suggestions  to  Southern  Farmers.  No.  99.  Insect  E&emies.  of  Shade 
Trees.  No.  100.  Hog  Raising  in  the  South.  No.  lOL  MiUets.  No.  102.  Southern  Fors«e  Planti. 
No.  108.  Experiment  Station  Work— XI.  No.  104.  Notes  on  Frost.  No.  105.  Experiment  SUtlon 
Work— XU.  No.  106.  Breeds  of  Dairy  Cattle.  No.  107,  Experiment  SUtion  Work— XIII.  No.  108. 
Baltbushes.  No.  109.  Farmers'  Reading  Courses.  No.  110.  Rice  Culture  in  Uie  United  Statfls. 
No.  111.  Farmers*  Interest  in  Qobd  Seed.  No.  112.  Bread  and  Bread  Making.  No.  118.  The  Appls 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  OF  THE  Chief, 
Washington^  D.  (7.,  October  2,  1907. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
"  Harvesting  and  Storing  Corn,"  by  C.  P.  Hartley,  Physiologist  in 
Charge  of  Com  Investigations,  and  recommend  that  it  be  published 
as  a  Farmers'  Bulletin. 

The  proper  harvesting  and  storing  of  corn  is  a  matter  of  prime  im- 
portance not  only  to  obtain  the  full  value  of  the  crop  but  also  to 
secure  the  highest  market  price  for  the  corn. 

The  illustrations  which  accompany  this  manuscript  are  necessary 

to  a  proper  understanding  of  the  text. 

Respectfully, 

B.  T.  Galloway^ 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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HARVESTING  AND  STORING  CORN." 


IHTBODUCTIOH. 

The  production  of  a  large  crop  is  of  course  the  subject  of  most 
importance  in  com  growing,  hut  there  is  need  of  much  care  and  labor 
in  harvesting  and  storing  the  crop  after  it  is  produced  in  order  to 
obtain  its  maximum  value. 

THE  sno. 

On  most  well-managed  farms  the  work  of  harvesting  and  storing 
the  corn  crop  begins  with  the  filling  of  the  silo.  Com  is  one  of  the 
best  crops  for  this  purpose,  if  not  the  very  best.  Sorghum  stands 
dry  weather  much  better  than  com  and  for  dry  regions  is  a  surer 
crop,  but  it  is  more  inclined  to  fall  down  and  become  tangled  than 
corn,  thus  making  it  somewhat  more  difficult  to  place  in  the  silo. 
This  difficulty  is  overcome  to  a  large  extent  by  growing  the  two  crops 
together,  and  the  ensilage  made  from  these  two  crops  grown  together 
is  usually  superior  to  that  from  either  crop  grown  separately. 

AfMien  the  silo  first  came  into  use  it  was  thought  necessary  to  fill 
it  with  very  green  succulent  growth.  This  is  now  known  to  be  an 
erroneous  idea,  and  the  silo  is  regarded  much  as  a  storeroom  or  food 
preserver,  the  value  of  the  ensilage  depending  to  a  very  great  extent 
on  the  nutritive  value  of  the  crop  with  which  the  silo  is  filled.  To 
this  end  it  is  advisable  that  the  corn  shall  have  reached  a  degree  of 
ripeness  indicated  by  rather  hard,  well-dented  or  glazed  kernels  and 
partially  dried  husks  before  it  is  placed  in  the  silo.  There  is  a  week 
or  ten  days  when  the  ears  are  in  this  condition  and  the  stalks  still 
contain  sufficient  sap  to  cause  the  silage  to  pack  well  in  th6  silo.  It 
is  even  better  to  add  a  little  water  to  accomplish  the  latter  purpose 
than  to  cut  the  crop  before  it  has  attained  its  full  feeding  value. 

oThe  foHowlng  Farmers*  BuUetins  In  reference  to  Indian  com  (maize),  its 
culture,  harvesting,  storage,  etc.,  will  be  sent  without  cost  upon  the  receipt  of  a 
request  therefor  addressed  to  the  Secretary  of  Agriculture,  Washington,  D.  C. : 
No.  32,  SUos  and  Silage;  No.  81,  Corn  Culture  in  the  South;  No.  100,  Corn 
(Growing;  No.  220,  The  Production  of  Good  Seed  Com;  No.  25.3,  The  Ger- 
mination of  Seed  Cora ;  No.  202,  Cost  of  Filling  Silos ;  No.  303,  Corn-Harvesting 
Machinery. 
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Many  of  the  State  agricultural  experiment  stations  have  publisheil 
valuable  bulletins  treating  of  ensilage  and  the  silo,  and  Fanners'  Bill 
letins  32  and  292  of  the  Department  of  Agriculture  treat  especially 
of  this  subject.    This  publication  will,  therefore,  deal  more  especially 
with  other  methods  of  harvesting  and  storing  the  com  crop. 

COBH  AS  A  FORAGE  CHOP. 

Unless  to  be  used  for  ensilage  or  cut  green  and  fed  directly  to  sto(*k, 

it  is  very  seldom  profitable  to  grow  corn  exclusively  for    forairi*. 

Even  when  grown  for  the  purpose  of  filling  a  silo,  the  feeding  valut* 

of  the  crop  is  very  greatly  increased  by  the  amount  of  grain  put  in 

the  silo.     If  hay  or  forage  alone  is. desired,  independent  of  grain,  it 

can  usually  be  more  satisfactorily  produced  by  growing  alfalfn. 

clover,  cowpeas,  or  sorghum  than  by  growing  corn.     In  addition  t<i 

having  a  higher  feeding  value  than  corn  stover,  alfalfa,  clover,  or 

cowpeas  will  enrich  the  soil  on  which  they  are  grown.     The  removal 

year  after  year  of  crops  of  com  or  sorghum  will  rapidly  impoverish  a 

soil  unless  an  equivalent  amount  of  humus  and  fertility  is  returned 

to  it. 

STEIPPINO  THE  BLADES. 

In  some  sections,  especially  in  the  Southern  States,  the  practice  of 
stripping  the  blades  by  hand  from  the  standing  stalks  has  for  years 
been  one  of  the  established  opei'ations  in  connection  with  harvesting 
the  corn  crop.  There  is  no  question  that  the  blades  when  thu> 
gathered  and  well  stored  furnish  an  excellent  forage,  but  there  are 
cheaper  methods  of  obtaining  forage  of  as  good  or  better  quality. 

Experiments  and  calculations  as  to  cost  and  value  have  been  made 
by  the  Georgia  Experiment  Station  *»  and  other  stations  in  the  Soiith 
ern  States,  and  the  conclusion  has  been  reached  that  the  stripping  <>f 
corn  blades  is  unprofitable  and  should  be  discontinued. 

TOPPINO. 

It  is  still  quite  a  common  practice  in  some  localities  to  top  the  stalk^ 
by  cutting  them  just  above  the  ear.  By  this  method  the  portion  of 
the  stalk  which  is  eaten  by  stock  most  readily  and  with  least  waste  i> 
obtained.  "Wlien  the  grain  crop  is  late  in  maturing  or  wet  fall 
weather  prevents  the  proper  drying  of  the  ripening  ears,  the  toppin*: 
of  the  corn  may  be  found  advisable.  If  the  ears  have  Income  hanl. 
the  kernels  dented,  and  the  husks  partly  dry  before  the  topping:  i-'* 
performed,  no  reduction  in  yield  will  result.  A  heavy  growth  of  cow- 
peas may  make  the  cutting  of  the  entire  plant  impracticable  and  wnr- 

«(;tH)rgia  ExiK*riinent  Station  HuHetlu  No.  74,  p.  208.     J(KM5. 
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rant  the  topping  of  the  crop.  If  the  co|ti  is  desired  for  seed,  topping 
will  facilitate  the  drying  of  the  ears  and  thus  make  it  possible  to 
select  the  seed  before  it  is  injured  by  freezing.  Ordinarily,  however, 
it  is  found  more  expensive  to  top  a  com  crop  than  to  cut  and  shock 
the  entire  plant. 

Experiments  conducted  by  the  agricultural  experiment  station  at 
Auburn,  Ala.,  indicate  that  a  greater  profit  is  obtained  by  cutting  and 
shocking  the  entire  plant  than  by  topping. 

CXTTTIHO  AND  SHOCKING  COMPABED  WITH  HTTSSINO  FBOM 

THE  STANDnrO  STALKS. 

Over  large  areas  in  the  principal  corn-growing  States  corn  is  grown 
primarily  for  the  grain,  and  each  farmer  decides  for  himself  how 
much  of  the  crop  will  be  cut.  This  is  usually  determined  by  cutting 
j  ust  enough  to  feed  the  animals  maintained  on  the  farm.  The  chief 
objection  to  this  method  is  that  many  farmers  do  not  maintain  enough 
ainimals  to  consume  all  of  the  corn  stover  produced.  If  the  ears  are 
gathered  from  the  standing  stalks  and  no  use  is  made  of  the  stover, 
fully  one-third  of  the  crop  is  wasted.  The  term  "  fodder  "  is  applied 
to  the  entire  plants  as  ordinatily  cut  and  shocked,  while  the  term 
**•  stover  "  is  applied  to  the  portion  remaining  after  the  ears  have  been 
pulled  or  husked. 

Generally  speaking,  there  is  little  difference  in  cost  between  husk- 
ing and  cribbing  com  from  the  shock  and  husking  and  cribbing 
it  from  the  standing  stalk.  In  some  sections  men  will  husk  from 
standing  stalks  at  a  lower  price  than  from  shocks,  but  the  cost  of 
teams,  although  they  are  not  usually  very  busy  with  other  work  dur- 
ing corn-husking  season,  must  be  taken  into  consideration.  Consider- 
ing the  expense  of  husking  from  the  standing  stalk  and  from  the 
shock  as  equal,  it  is  evident  that  the  stover  has  been  obtained  for  the 
money  paid  for  having  the  com  cut  and  shocked.  This  cost  of  cutting 
and  shocking  is  very  much  less  than  the  value  of  the  stover  if  it  be 
properly  stored  and  fed.  If  left  in  the  field  until  February  or  March 
exposed  to  the  winds  and  rains  of  winter,  it  is  questionable  whether 
its  feeding  value  is  equal  to  the  cost  of  cutting  and  shocking. 

There  are  sections  in  the  Central  and  Southern  States  where  the 
soil  is  rich  and  the  growing  season  long,  causing  the  corn  to  make  a 
large,  tall  growth  of  stalk  which  does  not  furnish  a  good  quality  of 
stover.  In  such  sections  it  may  be  better  to  obtain  the  necessary 
quantity  of  forage  by  cutting  several  hay  crops  each  year  than  by 
saving  the  com  stover.  This  is  especially  true  in  localities  where 
warm,  damp  weather  causes  the  corn  stover  to  lose  its  feeding  value 
rapidly. 
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In  the  sections  where  corn  is  grown  extensively  and  primarily  for 
the  grain,  but  where  it  is  cut  and  the  stover  fed,  the  time  of  cutting 
is  governed  by  the  eflfect  which  the  cutting  will  have  on  the  eai>. 
Wlien  grown  for  grain  it  is  not  advisable  to  cut  until  the  kernels 
have  become  well  dented  and  hard  and  the  husks  partly  or  entirely 
dried.  From  the  time  the  corn  reaches  this  condition  there  is  ordi- 
narily a  period  of  about  ten  days  or  two  weeks  in  which  the  stover 
has  a  high  feeding  value  and  the  production  of  grain  per  acre  is  not 
materially  decreased  by  cutting.  After  heavy  frosts,  or  after  the 
leaves  become  brown  and  the  stalks  dry,  the  expense  of  cutting  is 
greater  than  the  feeding  value  of  the  stover  obtained.  When  cut 
during  the  period  above  mentioned,  corn  stover  has  approximately 
the  same  value  as  tiihothy  hay  and  can  accordingly  be  valued  at 
$6,  $8,  or  $10  a  ton.  If  cutting  is  delayed  until  the  corn  is  mature 
enough  to  husk  and  crib  or  if  small  shocks  of  stover  are  left  standing 
in  the  field  till  spring,  the  feeding  value  of  the  product  is  scarcely 
worth  the  expense  of  feeding  it  and  returning  the  stalks  to  the  land 
There  are  all  kinds  of  corn  stover,  and  the  principal  factors  govern- 
ing the  quality  of  any  particular  kind  are  time  of  cutting  and  care 
in  storing. 

The  above  statements  apply  to  cases  in  which  the  corn  is  grown 
for  grain.  The  cutting  of  corn  when  the  ears  are  in  the  roasting- 
ear  condition  or  as  they  are  beginning  to  glaze  makes  a  more  pala- 
table stover,  but  the  full  feeding  value  of  the  crop  is  not  obtained 
by  such  early  cutting. 

METHODS  OF  CITTTINO.' 

Several  methods  of  cutting  are  now  generally  followed :  By  hand ; 
with  a  horse  cutter  drawn  as  a  sled  or  on  wheels  between  the  rows; 
with  a  corn  binder ;  and  with  a  corn  shocker.  In  the  Northern  States 
the  corn  binder  is  very  widely  used.  The  stalks  attain  a  height  of 
from  5  to  9  feet  and  are  cut  and  bound  very  satisfactorily  by  means  of 
corn  binders.  In  the  extreme  north,  where  the  stalks  are  but  5  feet 
or  less,  a  wheat  binder  is  sometimes  used  in  cutting  and  binding  the 
corn  crop.  The  use  of  the  wheat  binder  for  this  purpose,  however, 
is  not  reconmiended,  because  the  machine  is  not  built  for  such  heavy 
work.  On  the  river  bottoms  of  the  Central  and  Southern  States, 
where  the  stalks  are  large  and  attain  a  height  of  12  or  more  feet,  with 
the  ears  G  feet  or  more  from  the  ground,  the  corn  binder  does  not  meet 
with   general   favor.     Doubtless  binders  constructed   for  just   such 

o  For  illustrated  descriptions  of  various  kinds  of  implements  aud  machinery 
used  in  the  harvesting  of  corn,  see  Farmers'  Bulletin  303,  entitled  "  Com- 
pot^oufi-T^g  Machinery." 
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crops  US  thetie  would  meet  with  greater  favor  than  the  binders  de- 
signed for  com  of  average  height. 

The  method  of  cutting  is  governed  not  only  by  the  height  of  the 
stalks  but  also  by  the  quantity  of  com  to  be  cut.  WTiere  farms  are 
small  and  the  area  to  be  cut  is  less  than  20  acres,  cutting  by  hand  or 
by  such  a  cutter  as  is  shown  in  figure  1  is  found  more  profitable  than 
maintaining  expensive  machinery  for  the  purpose.  Mliere  a  large 
acreage  is  to  be  cut  during  the  limited  time  within  which  it  is  most 
profitable  to  cut  corn,  com  binders  or  corn  shockers  are  necessary  and 
are  the  most  economical  means  of  harvesting. 

HAND   CnTTEItS. 

Although  there  are  circumstances  under  which  the  cutting  of  corn 
by  hand  is  advisable,  there  are  still  cut  by  this  laborious  method 
many  acres  which  could  more  profitably  be  cut  by  corn-harvesting 
machinerj'. 

Various  localities  have  their  peculiarities  in  regard  to  methods  of 
cutting  corn  by  hand,  kinds  of  knives  used,  etc.  Figure  2  shows 
forms  of  knives  that  give  most  general  satisfaction.     In  the  hand  of 


the  man  shown  in  figure  3  is  another  form  of  knife  (hat  is  very  gen- 
erally used.  The  same  figure  shows  a  shocking  horse  that  is  very 
convenient  where  the  corn  is  cut  by  hand  and  one  shock  is  completed 
before  beginning  another.  A  shocking  horse  is  also  very  serviceable 
for  shocking  after  a  corn  binder,  especially  when  but  one  man  is 
shocking.  Some  cutters  prefer  to  lie  down  supports  by  twisting 
together,  at  proper  intervals  through  the  field,  four  adjoining  hills. 
The  tying  together  of  these  four  hills  forms  what  is  known  in 
some  localities  as  gallowses,  which  support  the  stalks  in  Ijeginning 
a  shock.     By  tying  down  a  row  entirely  through  the  field  a  very 
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convenient  system  of  cutting  can  be  pursued  by  cutting  from  one 
shock  to  the  next,  up  one  side  of  the  shock  row  and  down  the 
other.  A  very  great  deal  of  hard  labor  might  be  saved  and  more  corn 
cut  per  day  if  everyone  when  cutting  corn  would  adopt  a  definite 
system  of  procedure  in  cutting  and  building  a  shock. 

Figure  4  explains  a  good  method  of  cutting  small  shocks  eight 
hills  square,  and  can  be  employed  by  the  use  of  the  shocking  horse 
or  by  tying  down  the  four  central  hills  as  indicated  in  the  illuistra- 
tion.  For  the  first  armload,  hills  1,  2,  3, 4,  5,  6,  7,  and  8  should  be  cut 
in  the  order  given,  and  the  armload  stood  at  the  point  indicated  by 
the  letter  a.    The  numbers  and  letters  in  the  figure  indicate  the  order 

in  which  the  hills  are  cut  and  the  location 
\  in  which  the  fodder  is  placed.    By  cutting 

^  each  shock  after  this  definite  system  very 

many  unnecessary  steps  can  be  saved.  Other 
systems  of  equal  merit  can  be  adopted  for 
cutting  shocks  of  different  sizes.  Without 
a  definite  system  of  procedure  much  time 
is  lost  and  many  unnecessary  steps  are 
taken. 

HOBSE-POWEB  GtTTTEBS. 

There  are  many  inexpensive  forms  of  corn 
cutters  similar  to  the  one  shown  in  figure  I 

HI  II  which  by  the  use  of  a  horse,  or  two  hon«s 
*l  II  hitched  one  in  front  of  the  other,  will  enable 
((J  II  two  men  to  cut  and  shock  corn  more  rapidly 
and  with  less  fatigue  than  by  hand.  In 
some  cases  the  cutter  is  drawn  on  runners 
as  a  sled,  but  the  saving  in  draft  warrants 
the  use  of  wheels.  A  man  on  each  side 
catches  the  stalks  as  they  are  cut,  and  when 
the  shock  row  is  reached  the  horse  is  stopped  and  the  fodder  placed 
in  the  shock.  A  man  with  a  little  skill  can  construct  such  a  cutter 
on  the  farm,  and  by  means  of  adjustments  at  the  points  at  which 
the  wheels  are  attached,  the  knives  can  be  elevated  or  lowered  to 
cut  the  corn  at  the  desired  height.  By  the  attachment  of  other 
knives  lower  and  in  the  rear  of  the  upper  ones  the  stubs  may  be  cut 
at  the  same  operation.  Inasmuch  as  horse  power  is  used  for  cutting 
by  this  method  and  there  are  no  expenses  for  twine  or  repairs  and 
but  a  small  outlay  for  machinery,  it  is  one  of  the  cheapest  methods 
of  cutting  and  shocking  corn. 
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Fig.  2. — Four  types  of  corn 
knives  that  ijlve  Batlsfac- 
tion. 


The  com  binder  with  bundle  carrier,  as  shown  in  figure  5,  is  sat- 
i^sfactorily  used  in  cutting  com  of  average  or  small  ^ize  on  land  that 
is  not  very  steep  or  stumpy.  On  the  comparatively  level  prairie  land 
of  tlie  North  Central  States  the  com  binder  is  very  generally  used  in 
cutting  and  shocking  corn.  In  light  corn  or  on  level  land  two  horses 
will  suffice,  but  for  faster  work  or  heavy  corn  the  use  of  three  or 
four  horses  is  much  more  satisfactory.  Three  men,  one  to  run  the 
binder  and  two  to  shock,  and  two  teams  can  cut  and  shock  about  7 
acres  of  com  a  day.  However,  conditions  vary  to  such  an  extent 
regarding  the  weight  of  the  com  crop,  the  lay  of  the  land,  etc.,  that  it 


is  impossible  to  give  figures  that  will  apply  to  all  cases.  ITniler  nor- 
mal conditions  and  with  an  average  corn  crop  the  cost  of  cutting 
and  shocking  by  means  of  the  corn  binder  is  about  $1.50  per  acre. 
In  sections  where  the  corn  binder  is  successfully  used  the  principal 
objections  to  its  use  are  the  cost  of  twine,  whicli  remains  upon  the 
fodder  but  a  short  time,  and  the  knocking  off  of  ears  in  the  pnxess 
of  binding.  In  almost  all  cases  the  quantity  of  corn  knocked  off  by 
the  binder  is  great  enough  to  warrant  driving  a  wagon  over  the  field 
and  gathering  the  ears  from  the  ground  after  the  corn  is  cut  and 
shocked.  This  is  necessary  because  the  j)resen»'e  of  Ihe  shocks  in  the 
field  prevents  the  turning  in  of  hogs  or  cattle  to  gather  up  the  ears 
knocked  off  by  the  binder. 


14 

The  use  of  a  binder  with  a  bundle  carrier  saves  very  much  of  the 
hard  labor  of  cutting  and  shocking,  and  the  greater  ease  of  handling 
the  fodder  when  bound  into  bundles  of  convenient  size  saves  labor 
enough  to  compensate  for  the  twine  used. 

The  stubble  cutter  should  be  attached  to  the  com  binder  whenever 
possible,  as  the  early  cutting  of  the  stubs  hastens  their  decay  and  puts 
the  ground  in  a  better  condition  for  the  following  crop. 

8HOGKEBS.O 

The  corn  shocker  has  not  as  vet  met  with  as  much  favor  as  the 

com  binder,  though 
it  is  now  used  ex- 
tensively in  some 
localities,  esi>ecially 
in  Ohio.  The  prin- 
cipal point  in  favor 
of  using  the  com 
shocker  is  the  sav- 
ing  of  hard  man- 
ual labor.  Almost 
all  of  the  hard 
work  is  performed 
by  the  teams.  The 
cost  of  twine  is  not 
as  great  as  in  the 
case  of  the  binder, 
but  much  more  dif- 
ficulty is  experi- 
enced in  handling 
the  fodder  when 
the  shocks  are  made 
by  the  shocker.  The  variety  of  movements  necessary  in  stopping  the 
team,  unloading  the  shocks,  and  preparing  the  shocker  for  cutting 
the  next  shock  are  somewhat  against  the  use  of  this  machine  by  all 
classes  of  farm  help.  With  further  simplification  the  shocker  may 
come  into  general  use  for  harvesting  corn. 

SHOCKING. 

No  matter  what  method  is  employed  in  cutting  the  corn,  it  is  very 
important  that  the  shocks  be  made  and  tied  in  a  manner  that  will 
cause  them  to  stand  erect  and  keep  the  fodder  dry.  Everyone  who 
has  husked  corn  from  the  shock  in  the  winter  or  hauled  in  shocked 
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Fu;.  4. — Diagram  uhowing  a  method  of  cutting  shocks  eight 

hills  square. 


o  For  a  deHcriptlou  and  illustration  of  the  corn  shoclier,  see  Farmers*   Bul- 
letin 30a. 
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com  knows  the  annoyance  and  great  loss  due  to  poor  shocking.  It 
would  seem  as  though  anyone  would  know  how  to  shock  corn  fodder, 
and  especially  anyone  raised  on  a  farm.  Perhaps  everyone .  does 
know  how,  but  the  large  proportion  of  twisted  and  fallen  shocks  seen 
in  every  locality  where  com  is  grown,  especially  where  it  is  grown 
extensively,  is  conclusive  evidence  that  many  do  not  properly  shock 
iheir  fodder.  To  this  carelessness  is  due  the  loss  of  millions  of  dol- 
lars' worth  of  stoverito  say  nothing  of  the  grain  that  is  also  ruined. 

Bnxij)iNa  Ain>  ttiho  the  shock. 

The  stalks  should  be  stood  evenly  about  the  shocks,  with  just 
enough  slant  to  make  them  stand  well  against  the  shock.     The  slight 


r  witb  bundle  cj 


slant  they  have  should  in  all  cases  be  toward  tlie  center  of  the  shock. 
Too  much  slant  is  very  objectionable,  because  in  settling  the  slant 
increases  and  causes  the  shock  to  take  water.  The  shocks  should  be 
tied  as  soon  as  they  are  made.  This  will  prevent  them  from  twisting 
or  allowing  the  stalks  to  blow  down  before  they  have  settled  in  place. 
Some  prefer  to  wait  until  the  fodder  has  cured  a  few  days  before 
tying,  so  that  they  may  be  tied  tighter.  A  much  better  method  is 
to  tie  them  when  first  made  and  in  about  ten  days  tighten  the  ties, 
For  tying  the  shocks,  binder  twine  is  the  most  satisfactory.  A  half- 
inch  rope  some  9  or  12  feet  long,  depending  ujmn  the  size  of  the 
shocks,  with  a  small  well-curved  hook  made  of  one-half  inch  iron  rod 
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tied  in  one  end  of  the  rope,  is  of  great  assistance  both  in  tying  and 
in  tightening  the  ties  around  the  shocks.  The  rope  is  placed  around 
the  shock  near  the  top  and  the  ring  hooked  over,  and  the  rope  is  then 
drawn  tightly  and  the  loose  end  placed  under  in  order  to  hold  it 
securely  while  the  binder  twine  is  being  placed  in  position  and  tied. 
If  the  corn  is  quite  tall  there  is  an  inclination  to  tie  the  shocks  ttm 
low.  The  tying  should  always  be  done  within  2  or  3  feet  of  the  top 
of  the  shock. 

SIZE  01-  SHOOK& 

In  dry  climates  and  where  the  com  becomes  well  ripened  about  tb^ 
time  cool  fall  weather  sets  in,  tbe  com  shocks  should  be  large — 14,  I'l. 


Fiu.  (j. — Uuwa  ut  Bliucka  plac«d  vrell  aiwrt  to  (acUltnre  drilllOK  whpnt. 

or  jK'rhapK  18  hills  square.  Being  in  the  right  stage  of  maturity  and 
with  the  weather  dry  and  cool,'  these  large  shocks  will  not  heat  nr 
spoil,  and  the  interior,  not  being  exposed  to  the  rains  and  wind,  will 
be  preserved  in  a  better  condition  than  the  outer  portion  of  the  shocks. 
In  localities  having  wet,  rainy,  and  warm  autumns  it  is  necessary  to 
make  smaller  shocks— 8  or  10  hills  square.  The  fodder  .ihould  iiirt 
be  left  in  these  small  shocks  longer  than  in  necessary  for  it  tii  lieniiin' 
well  cured.  In  such  small  shocks  nearly  all  of  the  stalks  nre  expos«il 
and  cure  quickly.  The  corn  should  then  be  husked  out  and  tlit>  stover 
placed  in  larger  shocks  or  the  fodder  should  be  haule<l  to  the  Iwni 
and  placed  wheif;  it  will  be  dry.     If  allowed  to  remain  in  the  small 
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shocks,  rains  will  leach  from  the  fodder  the  soluble  and  most  palat- 
able and  nutritious  food  elements  and  render  the  stover  dry,  brittle, 
tasteless,  and  of  little  feeding  value. 

SPACING  OF  SHOCK  BOWS. 

It  is  always  best  to  have  the  shock  rows  straight  across  the  field, 
and  if  the  com  has  been  checked  the  shock  rows  can  be  made  straight 
in  two  directions.  This  is  very  essential  when  the  ground  is  to  be 
sown  to  fall  wheat.  In  this  case  wide  shock  rows  are  advisable,  and 
by  means  of  the  corn  binder  and  bundle  carrier  this  result  can  be 
easily  accomplished  (fig.  6). 

niBKINO  AND  STOBINO  THE  EABS  VITHUSKED. 

Jerking  the  ears  and  storing  them  unhusked  is  a  method  of  har- 
vesting employed  in  some  sections,  especially  in  the  South,  where  the 
argument  usually  given  in  its  favor  is  that  if  the  husks  are  on  the 
ears  they  are  more  protected  from  the  grain  weevil.  The  destruction 
of  com  bv  this  insect  is  one  of  the  drawbacks  to  more  extensive  com 
culture  in  the  South,  and  it  is  hoped  that  tests  will  be  made  having 
as  their  object  the  determination  of  practical  methods  whereby  large 
quantities  of  corn  can  be  kept  free  from  destruction  by  this  grain 
weevil.  As  soon  as  the  corn  becomes  dry  enough  to  crib,  weevils  are 
frequently  found  working  under  the  husks  on  the  kernels  of  the  ears, 
5H>metimes  to  the  number  of  twenty  or  more  to  the  ear.  It  \^  a  qiufs- 
tion  worthy  of  careful  experimentation  to  determine  whether  the 
^•om  is  more  seriously  injured  by  transferring  the  ww?vil  with  the 
unhusked  ears  to  the  crib  than'would  result  were  the  roni  hn-kf-d  in 
the  fielB,  causing  the  weevils  to  drop  to  the  ground  and  tlif-nf>y 
leaving  most  of  them  in  the  field. 

The  total  amount  of  work  required  to  jerk  the  corri  and  aft^-rward 
husk  it  is  considerably  greater  than  that  rK|uirwI  to  hii-k  it  din-*".';/ 
from  the  standing  ^talk•  and  the -quantity  of  fora^r^-  oV^ir-'i  oy 
gathering  the  hu>ks  Ls  ncit  r-ufficient  to  f^ay  for  th^  ♦r.xrra  worX',  M  .^  :* 
l>etter  forage  could  be  obtainerl  morf  <^'lj*rap!y  by  ofr.*-r  r:--v.'^I-.  If 
the  husks  are  sold  advanta^r*^iii-lv  for  \uAnr*r--  \U'\\:.:.'j.  >  \*  t-..  *(, 
perform  the  two  op^^ritiori-  of  j^rkir.ir  J?!*-  *^r-  a:,  I  afv.-"  i:  \  :. 
ing  them  in  a  manner  that  will  fT:rT.:-*r»  h  ,-'<-  of  'ji/A  '.  .v.ry, 
proportion  of  hu-k  van—  ^Ki:Iy  ar:,o:.^  •;.-  '1..'!':-''  •  x.;  .  •  A 
but  it  \>  :?uffici^Lt  to  -ay  t:.at  It  r-r  ..r^  f  ..\y  ^'  --:.  i  f  -  --  :•  *: 
store  the  ears  anhi.-k-i  r;^r.  h  .--:-:. 


1    ..' 


HTSEDTG  FROM  THE  SHOCZ. 

In  section-  wh*^r^  :'*.•»-  fir:;.-  ri:.;:-'  ,.\  I'-t  *'. 
diversified  farTr.:r^>  f        v--;  ^,  \,r  i..  ,f  •  .-  -  . 
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from  the  shock  is  a  common  method  of  harvesting  the  ears.  Figure? 
7  and  3  show  some  of  the  forms  of  husking  peg^,  gloves,  and  hoc^s 
in  general  use.  Such  gloves  are  too  clumsy  to  be  used  except 
when   very  cold  weather  makes  the  use  of  gloves  necessarj'.     For 


ir  htiRklDg  pegs. 


keeping  the  ears  clean  and  to  facilitate  loading  the  piles  of  com 
into  the  wagon,  sheets  of  ducking  6  or  7  feet  square  are  of  very  great 
assistance  and  should  be  universally  used  rather  than  to  throw  the 
ears  upon  the  ground,  where  they  may  l>ecome  damp  or  even  muddy 
■ and  from  whence  it  is  nec- 
essary to  pick  (hem  by 
hand.  As  the  corn  should 
be  hauled  and  stored  soon 
after  it  is  husked,  a  great 
supply  of  these  sheets  is 
not  necessary,  for  as  soon 
as  the  pile  of  corn  from  one 
shock  is  loaded  the  sheets 
are  ready,  for  use  at  other 
shocks. 

Where  the  shocks  yield  4 
or  5  bushels  of  corn  it  will 
be  necessary  to  throw  some 
of  the  ears  into  the  wagon 
by  means  of  a  basket ;  the 
remaining  ears  can  then  l>e 
thrown  into  the  wagon 
quickly  by  two  men,  each  taking  hold  of  two  corners  of  the  canvas 
and  transferring  the  corn  on  the  sheet  directly  into  the  wagon. 
Boxes  or  troughs  are  in  some  sections  employed  in  place  of  sljeets,  but 
the  sheets  are  lighter  and  in  every  way  more  satisfactory.     During 
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-ory  drj  and  windy  weather  com  should  not  be  husked  from  the 
hock,  as  the  loss  of  stover  is  too  great.  Calm  days  when  the  fodder 
s  slightly  damp  are  idea]  for  husking  shocked  com. 

The  mistake  is  sometimes  made  of  husking  shocked  corn  for  ani- 
nals  which  have  plenty  of  time  and  would  enjoy  husking  it  for  thera- 
■elves.  This  is  true  of  animals  carried  through  the  winter  that  need 
lo  more  grain  than  is  found  on  the  quantity  of  fodder  they  will  eat 
.vithoiit  waste.  This  method  of  feeding  can  not  be  followed  with 
miinals  on  full  feed,  as  they  would  waste  the  larger  quantity  of 
-itoviT  in  their  endeavors  to  get  a  full  feed  of  grain  and  would  not 
ibtuin  as  much  grain  as  fattening  cattle  should  eat. 


B  SDil'  witb  plaUariu  end 


H¥SEINO  FROK  STANSINQ  STALES. 

Figure  9  illustrates  the  usual  method  in  the  Central  States  of 
gathering  corn  from  the  standing  stalks  when  it  has  become  dry 
enough  to  crib.  As  there  is  ordinarily  not  much  work  for  Ijie  teams 
at  this  time  of  the  year  it  is  quite  customary  for  each  busker  to  have 
a  team  and  wagon,  or  two  men  can  accompany  each  wagon.  In 
husking  from  the  standing  stalks  the  pegs,  hooks,  and  gloves  and  peg 
sliown  in  figures  7  and  8  are  quite  generally  used,  but  many  who  pre- 
tvr  "hooks"  for  husking  shocked  corn  find  husking  pegs  preferable 
for  husking  standing  corn.  In  husking  from  standing  stalks  it  is 
tusloniary  to  have  on  one  side  of  the  wagon  a  very  high  throw- 
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board,  ugainst  which  the  ears  can  be  tossed  and  caused  to  drop  into 
the  wagon  without  the  necessity  of  the  husker  looking  up  to  :« 
whether  the  ear  has  been  thrown  over  the  wagon ;  the  noise  niade  by 
the  ear  when  it  strikes  against  the  throw-board  is  sufficient. 

"  Lands  ".are  laid  out  and  driven  around  in  husking  by  this  method 
so  that  the  busker  is  always  on  the  same  side  of  the  wagon  and  ther- 
are  no  down  rows  to  husk  except  one  for  each  new  land  started 
When  there  are  more  men  than  teams  available  it  is  customary  to  Iia^e 
a  number  of  men  husk  into  the  same  wagon  and  one  man  haul  tlie 
corn  to  the  crib  and  unload.  Upon  his  return  to  the  field  he  will 
leave  the  empty  wagon  to  be  filled  and  take  the  other  to  the  crib. 


With  tlie  proper  numlier  of  buskers  to  fuit  the  distance  the  com  must 
be  hauled  the  work  can  usually  be  arranged  so  as  to  avoid  any  waiting 
or  I0S.S  of  time. 

HAiniHO  TO  THE  CKIB. 

In  order  to  save  labor  and  hasten  the  work  of  hauling  the  corn  croji 
to  the  crib  the  wagon  beds  should  be  so  deep  that  it  will  not  be  neces- 
sary to  fill  tlieni  more  than  level  full;  otherwise,  ears  will  1k^  lost 
along  the  road  on  the  way  to  the  crib.  Unless  the  cribs  are  equipped 
with  an  arrangement,  such  as  may  l»e  found  at  the  grain  plevatorr^,  for 
dumj)ing  the  load  by  lowering  the  two  hind  wheels  of  the  wagon  ami 
allowing  the  load  to  roll  out,  the  wagon  should  have  a  rear  end  gate 
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and  a  high  shoveling  board  which  can  be  lowered  on  reaching  the 
crib  and  the  scooping  of  the  load  begun  at  once.  A  wagon  thus 
ecjuipped  is  shown  in  figure  9.  Without  an  end  gate  that  will  permit 
of  the  immediate  use  of  the  scoop  shovel,  about  twice  the  time  is 
required  to  unload. 

J^Iost  successful  farmers  during  corn-harvesting  time  have  each 
load  of  com  that  comes  from  the  various  fields  passed  over  the  wagon 
scales  and  a  record  made,  so  that  at  the  end  of  the  harvest  the  yield 
of  each  field  and  the  quantity  of  grain  stored  will  be  known. 

USE  OF  COSN-PICEIirO  KACHIHES. 

At  the  present  time  much  interest  is  being  manifested  in  machines 
designed  to  gather  the  ears  from  the  standing  stalks  and  deliver  them 
into  a  wagon  driven  by  the  side  of  the  machine.  To  the  man  who 
has  spent  many  cold  disagreeable  days,  with  sore  hands,  husking 
com,  the  use  of  such  a  machine  is  very  attractive.  These  machines 
are  in  their  experimental  stage  and  to  their  use  'at  present  there  are 
some  objections,  the  principal  ones  being  that  the  corn  is  not  as  well 
husked  as  when  * 
husked  by  hand. 
Some  ears  are 
skipped  and  others 
are  knocked  off 
and     left     in    the 

r*    I  1        ▼#    At  ^^i<3.  11. — Rack  for  hauling  corn  fodder. 

field.  If  the  ma- 
chine is  equipped  with  a  husking  attachment  considerable  corn  will  be 
shelled  in  the  husking  and  lost  in  the  field.  If  the  husking  attach- 
ment is  removed  and  the  machine  used  as  a  corn  picker,  the  ears  can 
be  run  through  a  husker  at  the  crib  and  the  shelled  corn  saved.  For 
extensive  use  in  large  fields  that  contain  few  gullies  or  obstacles  com 
pickers  and  buskers  can  be  successfully  employed  and  the  crop  more 
quickly  harvested,  but  for  the  general  farmer  who  with  the  aid  of  his 
regular  farm  help  can  husk  by  hand  during  the  early  winter  what 
corn  has  not  been  cut  for  stover  these  machines  are  not  profitable 
investments  in  their  present  .state. 

The  proper  planning  of  farm  work  so  as  to  supply  to  the  hired 
help  steady  employment  throughout  the  year  is  the  best  method 
of  maintaining  sufficient  competent  labor  upon  the  farm.  Each  far- 
mer should  so  plan  his  work  that  he  can  employ  his  help  by  the  year. 
It  is  only  by  so  doing  that  competent  help  can  be  prevented  from 
flocking  to  the  factories  and  cities,  where  steady  employment  can  be 
obtained.  Corn  husking  can  be  performed  at  a  time  when  other  farm 
duties  are  not  pressing. 
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1TSE  OF  BTJSXEBS  ASTi  SHBEDDESS. 

The  use  of  shredding  machines  is  becoming  quite  general  in  minr 
corn-growing  sections.  Sometimes  the  machines  are  used  for  alirwi 
ding  the  stover  after  the  ears  have  been  husked  fn>ra  the  shocks  liy 
hand  and  in  other  cases  both  the  husking  and  shredding  are  done  bv 
.  the  machine.  The  shredding  of  the  stover  puts  it  in  a  more  compsrt 
form  for  storing  and  a  more  convenient  form  for  feeding  and  avoirt- 
the  troublesome  work  of  handling  manure-in  which  there  are  loii? 
ooarse  corn  stalks.  Shredded  stover  is  fed  with  much  less  waste  than 
stover  in  any  other  condition.  It  has  been  estimated  that  shredde-l 
stover  will  go  40  per  cent  farther  in  feeding  cattle  than  the  whoi- 
stalks  and  considerably  farther  than  when  the  stalks  are  put  through 
a  feed  cutter.    As  there  are  shredders  of  varying  capacities,  a  fanntr 

can  own  a  marhiiif 
suited  to  the  ainoiuit 
of  work  to  he  per- 
formed. Shredding 
fodder  by  the  acrf 
and  shredding  ami 
husking  by  the 
bushel  are  practi.v- 
that  are  gaining 
favor  in  many  sec- 
tions, where  crew- 
operate  buskers  and 
shredders  ami 
travel     from     farm 

FiO.  12, — Ball  pens  wnbout  mven  Bometlmeti  used  lor  ator-  to  farm.  The  blow- 
ing of  the  shredilfl 
stover  from  the  shredder  and  busker  to  the  center  of  a  feed  shed  (fip. 
10),  so  that  shredded  stover  can  be  fed  in  racks  around  the  genemi 
supply,  is  a  very  economical  way  of  using  com  stover. 

STOBINO  THE  STOVES. 

Whetlier  the  stover  is  shredded  or  not,  it  is  of  gi-eut  importance  that 
it  be  well  stored  and  not  left  long  exposed  to  the  weather.  The  niiv 
take  iw  sometimes  made  of  placing  the  hay  crop  in  sheds  and  Iiani- 
and  leaving  tlie  corn  stover  in  shocks  in  the  field.  The  rever-*-  i- 
better,  inasmuch  as  most  kinds  of  hay  will  not  depreciate  so  rapidU 
in  feeding  value  and  wilt  keep  better  in  stacks  and  ricks  than  cuni 
stover.  Unless  placed  under  cover  corn  stover  should  be  fed  in  tin- 
fall  and  early  winter.  If  left  exjmsed  until  February  or  March  it 
has  little  feeding  value.     There  is  considerable  labor  connected  witJi 
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the  hauling  and  storing  of  corn  stover  and  racks  and  wagons  should  be 
arranged  to  avoid  any  unnecessary  labor.  Figure  11  illustrates  a 
rack  that  can  be  made  on  the  farm  and  attached  to  the  running  gear 
of  the  farm  wagon.  In  hauling  the  fodder  or  stover  from  20  acres  of 
corn  this  rack  will  save  labor  enough  each  year  to  pay  for  its  cost. 

In  the  principal  corn-producing  States  the  autumns  are  usually 
dry,  and  com  fodder  dries  thoroughly  in  the  shocks  and  is  sliredded 
and  stored  in  barns  or  feed  sheds  with  little  danger  of  heating  or 
molding.  The  fodder  should  not  be  wet  when  shredded  and  stored, 
but  damp  days  are  preferable  for  doing  the  hauling  and  shredding 
because  the  blades  are  more  pliable  and  the  fodder  is  therefore  han- 
dled with  less  waste.  But  in  some  sections,  especially  in  northern 
States,  where  the  corn  is  full  of  sap  when  cut  and  where  damp  fall 
weather  prevails,  much  care  is  necessary  in  storing  corn  fodder  or 
stover  to  prevent  heating  and  molding.  In  such  localities  it  should 
be  placed  under  cover  in  ricks  not  more  than  6  or  8  feet  in  thickness, 
or,  if  shredded,  layers  of  dry  straw  several  inches  deep  should  alter- 
nate with  layers  of  the  shredded  stover.  The  depth  of  the  layers  of 
stover  can  vary  from  several  inches  to  a  foot  or  more,  according  to 
its  dryness  when  stored.  The  dry  straw  will  take  up  some  of  the 
moisture  from  the  stover  and  prevent  heating. 

STOKING  THE  EABS. 

There  was  a  time  in  the  history  of  the  corn-producing  belt  when 
rail  pens  (fig.  12)  were  about  the  only  available  means  of  storing  the 
com  crop.  Much  to  the  discredit  of  some  corn  growers  this  method 
of  storing  is  still  in  vogue,  even  in  sections  where  good  means  of 
storage  could  be  afforded  at  little  expense.  It  is  no  uncommon  sight 
to  see  rail  pen  after  rail  pen  filled  with  ears  of  com  and  without  any 
cover,  exposed  to  all  the  rains  and  snows  of  wijiter,  and  these  in 
sections  of  the  country  that  product  the  most  corn  and  are  conse- 
quently most  interested  in  higher-priced  com.  This  com  remains 
in  apparently  good  condition  during  the  cold  weather  and  is  usually 
placed  upon  the  market  in  early  spring.  Filled  with  water,  it  is  not 
long  after  it  is  loaded  into  box  cars  or  vessels  until  it  heats  and  spoils. 
The  installation  of  elevators  where  such  corn  can  be  kiln  dried  has 
been  brought  about  by  this  poor  manner  of  storing  the  corn  crop. 
There  is  now  a  general  prejudice  against  kiln-dried  corn  resulting 
from  the  fact  that  kiln  drying  was  first  employed  and  is  at  present 
employed  to  a  very  large  extent  to  prevent  further  heating  and  fer- 
mentation of  corn  that  was  not  allowed  to  dry  properly  or  was  poorly 
stored  before  being  placed  upon  the  market.  This  state  of  affairs, 
which  results  from  allowing  the  corn  to  remain  wet  during  winter 
and  necessitates  the  removal  of  the  water  by  expensive  means,  keeps 
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the  price  of  com  lower  than  it  would  be  if  the  com  were  allowed  to 
dry  in  the  fields  and  kept  dry  until  placed  upon  tlie  market,  (train 
buyers  would  pay  a  better  price  if  the  general  supply  of  corn  reaehfti 
them  in  a  condition  that  would  insure  its  preservation  without  drjing 

and    the     resulting 
shrinkage. 

Less  than   4  per 
cent    of     the    com 
crop  of  the  Uniiiil 
States    is    sbip|>e(l 
from    this    country 
either  as  corn  or  h? 
corn     meal,     and 
there  is  in  some  of 
the  European  coun- 
'  t  ries  a  strong  prejii- 
IB  B  by  B    ji(^  against  Ameri- 
can com,  due  to  ihc 
fact  that  much  of  it  reaches  these  foreign  countries  in  a  condition  unlit 
for  human  food.    It  is  clearly  not  profitable  to  transport  a  low  gmilr 
of  com  such  distances  to  be  sold  as  poor  food  for  stock.    This  state  of 
affairs  can  be  entirely  overcome  by  allowing  the  com  to  dry  thor- 
oughly in  the  field 
and  then  keeping  it 
well  stored  until  it 
is  transported.     The 
proper    method    of 
treating     the     corn 
crop  can  l>e  quickly 
brought  into  general 
practice  if  farmers, 
grain  buyers,  boards 
of    trade,    shippers, 
and  all  who  have  a 
voice  in  the  market 
price  of  com  insist 
that  the  price  be  in- 
fluenced in  proportion  to  the  moisture  content  of  the  com. 

CONVENIENT  CRIBS. 

In  addition  to  affording  thorough  ventilation  to  the  stored  grain 
an<l  protection, from  driving  rains,  the  cribs  should  be  constructed  in 
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such  a  manner  that  they  can  be  filled  and  emptied  with  the  least  possi- 
bli'  labor.  For  level  ground,  double  cribs  with  an  elevated  driveway 
and  approaches  that  will  enable  the  loads  to  be  driven  through  the 
cribs  and  dumped  or  scooped  out  of  the  wagons  without  any  high 
pitching  are  very  satisfactory.  A  crib  of  this  kind  which  is  filled 
from  the  central  driveway  is  shown  in  figure  13.  The  compai-tnientii 
of  this  crib  are  emptied  from  doors  near  the  ground  on  the  outside. 
The  bins  of  whicTi  these  double  cribs  are  composed  are  of  small  size,  6 
by  8  feet  and  13  feet  deep,  thus  affording  the  stored  grain  consider- 
able ventilation.  Figure  14  shows  a  similar  crib  which  is  both  filled 
and  emptied  from  the  central  driveway.    This  arrangement  puts  the 


lalHjrers  under  shelter  while  filling  the  wagons  in  removing  the  ciop 
from  the  crib,  but  it  necessitates  somewhat  higher  j)itcliing  of  tlie  corn 
iti  unloading  the  wagons.  Figure  15  is  an  interior  view  of  one  side  of 
Ibi'  cribs  shown  in  figure  14.  On  sloping  ground  ecjuully  convenient 
cribs  can  Iw  constructed  at  less  expense  by  extending  the  crib  in  such 
a  manner  that  it  can  be  filled  from  the  upper  side  and  emptied  fiom 
the  lower  side.  This  is  a  very  convenient  arrangement,  and  if  the 
slojMJ  of  the  hill  is  considerable  a  driveway  can  l>e  made  below  the 
crib  so  that  with  properly  constructed  chutes  the  ears  can  Ix'  allowml 
to  roll  into  the  wagons,  avoiding  the  labor  of  scooping.  Such  a  side- 
hill  crib  is  shown  in  figure  Ifi.  As  the  sides  should  \n'.  lefr  ih  n])eii  us 
possible  to  permit  of  a  good  circulation  of  air,  it  is  quite  ni'ccsyjiry 


that  the  eaves  extend  well  down  over  the  sides  of  the  crib  so  «s  to 
protect  the  com  from  driving  rains  and  snows, 

PBOTECTZNO  THE  CBOP  FBOU  IH8ECTS,  MICE,  AITS  BATS. 

In  sections  where  insects  are  destructive  to  stored  grain,  clean- 
liness is  of  value  in  preventing  injury  from  this  source.  Small 
quantities  of  grain  should  not  be  left  in  the  cribs  during  the  summer, 
as  they  tend  to  harbor  these  pests.  Where  insects  are  destructive 
to  the  stored  grain,  it  is  a  good  practice  to  dispose  of  the  entire 
crop  as  early  as  possible  and  clean  the  cribs  thoroughly,  so  Ihat  tbert 


Fio.  10. — ConTenient  elde-bll]  rrlb — easily  tlllpd  fi'oni  upper  side  and  wtrj  easll;  flBii<N 

are  left  few  hiding  places  and  no  food  to  carry  the  insects  through 
the  Slimmer.  In  southern  localities,  where  the  weather  is  wanii 
enough  to  permit  these  pests  to  work  throughout  the  entire  rear, 
it  is  best  to  construct  the  cribs  so  that  they  can  be  made  practically 
air-tight  and  then  to  treat  the  crop  with  some  insecticide  such  s- 
carl)on  bisiilphid." 

<>A  ifenenil  iimsJdcrntloii  of  the-  |irliii'l]>iil  instH'tH  liijari»us  tu  Hlnr«d  (train  i- 
glveii  111  FnriuerM*  Bulletin  4.''i.  Ciirbou  ItlHiilpliid  an  an  Inaectlclile.  In  wbJrh 
reinwllt's  are  nlwi  illacusned.  "lu  tlie  event  "T  wvere  Injury  or  doubt  na  tu  llw 
niiture  of  tlie  Insecln.  It  la  ndvlHiible  to  Roiid  HiiecliiieuH  to  tbe  Bureau  of  Ep'd- 
mology  for  i dent  location,  whk-b  will  euable  tbe  glvlug  of  advice  as  to  tbe  bni 
metliiHl  of  control. 
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As  a  protection  agaiDsb  rats,  mice,  and  sparrows,  galvanized  wire 
netting  of  about  one-fourth-inch  mesh  can  be  successfully  used  in 
the  construction  of  corncribs.  This  wire  netting  can  be  tacked  to 
the  inside  of  the  uprights  of  the  crib,  and  the  strips  which  constitute 
the  sides  of  the  crib  can  also  be  nailed  on  the  inside  of  the  uprights, 
thus  holding  the  wire  netting  in  place.  As  a  floor,  which  should 
l>e  18  inches  or  more  from  the  ground,  so  as  not  to  afford  a  hiding 
place  for  rats,  the  wire  netting  can  be  tacked  to  the  sleepers  and  the 
flooring  nailed  over  to  hold  the  wire  in  place.  For  overhead  protec- 
tion the  wire  netting  is  simply  tacked  to  the  joists. 

If  cribs  are  built  upon  solid  concrete  foundations  through  which 
rats  can  not  burrow,  no  netting  will  be  needed  for  the  floor  and  the 
structure  can  be  kept  near  the  gTound.  With  ample  roof  projection 
and  upper  ventilation  no  danger  from  dampness  need  be  feared. 

METHODS  OF  HABVESTINa  IH  BEIATION  TO  SOIL  FERTIUTT. 

The  tendency  of  the  present  times  is  to  find  use  for  every  part  of  the 
corn  plant.  There 
are  more  than 
40  distinct  prod- 
ucts made  from 
various  parts  of 
this  plant,  and  the 
effect  of  the  re- 
moval of  all  these 
products  from  the 
farm  is  to  deplete 
its  fertility.  Those 
who  expect  to  con- 
tinue the  produc- 
tion  of  good    crops        ir,a.   IT.-Three-hun*  slalk  culler  which  c.ta  ,wa  rowH. 

of  com  must  keep 

the  fertility  of  the  land  in  view  and  have  as  much  as  possible  of  the 
com  plant  consumed  on  the  farm,  selling  only  the  completed  and  fin- 
ished products.  Stalks  left  standing  in  the  field  should  be  cut  as  soon 
as  the  crop  is  removed,  so  that  the  stalks  may  decay  rapidly  and  not 
interfere  with  the  following  crops.  Early  cutting  not  only  allows 
more  time  for  decay,  but  early-cut  stalks  decay  more  rapidly  and 
completely.  Stalk  cutters  are  very  effective  and  inexpensive  iuiplo- 
ments.  Tliey  are  made  for  two  horses  and  cut  one  row  every  time 
they  are  driven  across  the  field,  or  for  thn>e  horses  and  cut  two  rows 
every  time  the  field  is  crossed.  Figure  17  shows  one  designed  for  cut- 
ting two  rows,  ^\'hen'ver  possiliic.  com  should  be  shelled  on  "the 
farm  and  the  cobs  returned  to  the  soil. 

SIS 
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WHAT  CONSTITVTES  A  BTTSHEL  OF  COBN.« 

The  laws  of  the  majority  of  States  recognize  70  pounds  of  ears  as 
a  bushel  of  corn.  Some  few  States  specify  that  previous  to  January 
a  bushel  of  ears  shall  weigh  72  pounds.  Almost  without  exception 
the  State  laws  specify  that  56  pounds  of  shelled  corn  shall  constitute 
a  legal  bushel.  Unless  the  strain  of  com  has  exceedingly  large  cobs 
and  short  kernels  the  legal  bushel  of  70  pounds  of  ears  will  yield 
when  shelled  56  pounds  of  grain,  or, the  legal  bushel  of  shelled  corn. 
A  struck  bushel  of  kernels  of  different  strains  of  corn  will  varv  in 
weight  from  50  to  64  pounds. 

SHBINEAOE. 

The  shrinkage  that  will  take  place  in  a  crib  of  corn  from  the  time 
it  is  cribbed  in  the  fall  until  it  is  sold  varies  so  greatly  in  accordance 
with  the  amount  of  moisture  the  corn  contains  when  placed  in  the 
crib,  and  also  the  ventilation  of  the  crib,  that  it  is  impossible  to  state 
a  percentage  of  shrinkage  that  will  apply  with  certainty  to  any 
particular  crib  of  stored  corn.  Some  carefully  conducted  tests  in 
Illinois^  showed  that  during  a  period  of  twenty-one  months  the 
shrinkage  was  but  9  per  cent  of  the  original  weight  of  the  com 
cribbed.  Other  tests  show  that  during  the  first  year  the  shrinkage  in 
cribbed  corn  from  December  to  June  varies  from  8  to  18  per  cent, 
with  an  average  of  14J  per  cent  for  the  first  year  and  an  average  of 
20  per  cent  for  two  years. 

For  the  ten  years  from  1896  to  1905  the  Chicago  price  of  corn  for 
the  month  of  May  has  averaged  3.8  cent^  per  bushel,  or  8.9  per  cent, 
higher  than  the  December  price.  As  the  average  price  in  May  is  3.8 
cents  higher  than  in  December,  a  shrinkage  of  8.58  per  cent  of  the 
fall  weight  will  equalize  the  increase  in  price,  so  that  the  same  amount 
would  be  received  whether  the  crop  be"  sold  in  December  or  in  May. 

Estimating  interest  on  the  value  of  the  corn  at  6  per  cent,  a  shrink- 
age of  5.84  per  cent  will  make  it  immaterial  whether  the  selling  he 
done  in  December  or  in  May. 

.  In  eases  where  72  pounds  are  sold  as  a  bushel  in  December  and  70 
pounds  in  May,  estimating  interest  at  6  per  cent,  a  shrinkage  of  SA'^ 
per  cent  will  make  it  immaterial  whether  the  selling  be  done  in 
December  or  Ma  v. 


«  See  HuHetin  No.  51,  Part  V,  Bureau  of  Plant  Industry,  ent1tle<l  "  Lt^pil  and 
Customary  Weights  i)er  Bushel  of  See<ls." 

h  Illinois  Asrieultural  Kxi»erimeut  Station  Bui.  113,  The  Shriuknge  of  Kar 
Corn  In  Cribs. 
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III  many  local  points  there  is  a  much  greater  difference  between 
prices  in  December  and  in  May  than  is  shown  by  Chicago  market 
prices.  It  will,  of  course,  be  necessary  for  each  farmer  to  decide  for 
himself  whether  it  is  more  profitable  to  sell  his  crop  at  harvest  time  or 
Iiold  it  for  higher  prices.  Corn  that  has  not  been  kept  dry  during  the 
winter  is  usually  disposed  of  in  early  spring  for  the  reason  that  it  is 
likely  to  spoil  upon  the  approach  of  warm  weather.  In  general  it  is 
therefore  better  for  the  farmer  who  has  cared  for  his  corn  crop  well 
during  the  winter  to  hold  it  till  summer  or  early  fall,  so  that  the 
i:)rice  for  his  crop  will  not  be  governed  by  that  paid  for  wet,  low- 
•rrade  com  thrust  upon  the  market  in  early  spring.  , 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  C.j  October  i4?  J*^^^- 
Sir  :  I  have  the  honor  to  transmit  herewith  a  manuscript  entity 
"  A  Method  of  Breeding  Early  Cotton  to  Escape  Boll-Weevil  Dam- 
age," by  Mr.  R.  L.  Bennett,  a  special  agent  of  the  Bm*eaii  of  Plant 
Industry,  collaborating  with  the  Texas   Agricultural   Experin)eDi 
Station,  and  recommend  that  it  be  published  as  a  Farmers'  Bulletin. 
The  governing  board  and  officials  of  the  Texas  station  have  givin 
every  encouragement  to  this  work,  and  it  is  due  largely  to  their  sup- 
port and  cooperation  that  valuable  results  have  been  so  quickly  se- 
cured. 

The  method  of  seed  selection  pursued  in  this  collaborative  work 
and  described  in  this  paper  is  especially  valuable  to  the  cotton  gn>w- 
ers  in  the  region  invaded  by  the  weevil,  as  it  will  enable  them  t(» 
develop  by  their  own  efforts  rapid -fruiting  cotton,  which  is  nu)-t 
important  in  producing  a  profitable  crop. 

The  directions  for  seed  selection  are  clearly  presented  by  Mr.  Ben- 
nett and  will  Ix;  readily  understood  by  growers. 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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A  METHOD  OF  BREEDING  EARLY  COTTON  TO  ESCAPE 

BOLL-WEEVIL  DAMAGE. 


nTEODVOTIOn. 

The  growing  of  early  and  rapid  fruiting  cotton  is  most  important 
to  escape  damage  from  the  boll  weevil.  This  insect,  which  fii'st  ap- 
peared in  south  Texas  and  rapidly  spread  north  and  east,  has  cer- 
tain habits  in  relation  to  the  cotton  plant  which  make  the  production 
of  early  cotton  imperative.  Weevils  do  practically  no  injury  to  the 
stem  or  leaf,  only  injuring  and  destroying  the  young  squares  or  fruit, 
and  in  normal  seasons  most  of  the  adults  that  survive  the  winter  ai'e 
out  of  hibernation  at  about  the  time  the  cotton  begins  to  set  squan^s. 
Then  a  race  begins  between  the  cotton  in  setting  squares  and  the 
weevils  in  multiplying  and  destroying  the  squares.  The  cotton  plant 
must,  therefore,  make  fruit  faster  than  the  weevils  can  increase  in 
number  and  destroy  it. 

The  weevil  feeds  on  squares  and  propagates  in  them,  but  does  not 
injure  bolls  of  any  size  until  the  squares  are  nearly  all  destroyed. 
The  total  destruction  of  squares  occurs  late  in  the  season,  when  tlie 
weevils  are  greatly  increased  in  numbers.  When  this  hap[)ens  tlie 
weevils  begin  feeding  upon  the  youngest  or  latest  bolls,  but  at  this 
time  the  older  bolls,  whether  open  or  not,  are  safe  from  injury. 
Danger  to  the  late  bolls  increases  with  the  increasi*  in  the  niunlw^r  of 
weevils  present.  The  hasty  opening  of  bolls  is  not  an  important 
factor  in  the  crop's  escape  from  weevil  damage. 

Squares  generally  fall  from  the  stalk  shortly  after  bein*^  puncturedi, 
and  this  removal  of  the  young  fruit  from  slow-fruiting  and  late- 
maturing  cotton  induces  under  favorable  moisture  and  plant  focnl 
conditions  a  prolonging  of  the  vegetative  growth  and  the  setting  of 
sfjuares  that  serve  as  food  and  propagating  places  for  an  increasing 
number  of  weevils  to  go  into  hibernation  when  frost  (K'curs.  These* 
habits  of  the  weevil  compel  cotton  growers  to  plant  a  cot  I  on  that  has 
early  and  rapid  fruiting  qualities  and  the  additional  (|uality  of  matur- 
ing the  plant  as  nearly  as  may  Ik?  possible  under  the  prevailing  soil- 
moisture  and  plant-food  conditions. 
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Until  the  weevil  appeared,  Texas  growers  enjoyed  a  long  growing 
season  and  generally  grew  the  slow  and  late  maturing  cottons.  AVhen 
the  rapid  spread  of  the  weevil  created  an  urgent  and  immediai** 
demand  for  early  and  rapid  fruiting  strains,  growers  were  unable  to 
obtain  in  Texas  or  from  any  other  source  such  cottons  with  other  desir- 
able qualities  as  weH,  and,  moreover,  there  was  an  absence  of  infor- 
mation concerning  many  features  of  the  cotton  plant  that  affect  or 
were  supposed  to  affect  earliness.  The  growers  therefore  sought  re- 
lief from  these  conditions  by  importing  from  the  northern  and  the 
northeastern  edge  of  the  cotton  belt  thousands  of  carloads  of  seed  of 
the  small-boll  early-opening  cotton.  This  imported  seed  being  non- 
stormproof  and  of  inferior  staple  qualities  was  wholly  unsuited  to 
Texas  conditions. 

Before  any  cotton-breeding  investigations  were  begun  it  was  gen- 
erally believed  that  a  large-boll  cotton,  such  as  the  native  Texa- 
cottons,  could  not  be  grown  early  enough  to  escape  the  weevil.  Like* 
wise  it  was  believed  that  good  staple  cotton  could  not  be  early.  It 
was  a  question,  also,  whether  early  qualities  in  cottons  could  be  main- 
tained in  Texas  with  its  long  seasons,  and  whether  new  seed  wouW 
have  to  be  frequently  imported;  also,  whether  northern  seed  wa- 
earlier  than  southern  seed.  Such  were  the  conditions  and  some  of 
the  questions  before  cotton  growers  in  Texas  four  years  ago. 

In  1904  the  writer  began  cotton-breeding  investigations  and  cot- 
ton breeding  in  Texas  under  the  first  Congressional  appropriation  for 
boll-weevil  work.  At  the  end  of  the  firet  season's  work,  in  Septem- 
ber, 1904,  a'  statement  of  results  of  the  investigations  was  publisher! 
for  the  information  of  gi*owers  in  selecting  seed  for  the  next  crop. 
The  results  were  to  the  effect  that  Texas  cotton  growers  need  not  im- 
port early  cotton  to  escape  weevils.  The  investigations  showed  that 
early  cottons  of  superior  quality  could  be  obtained  from  native  big- 
boll,  good  staple  Texas  cottons  on  any  grower's  fann  by  selei^tin^r 
seed  from  plants  of  a  type  that  could  be  recognized  by  certain  dis- 
tinguishing characters,  which  were  described  in  the  press  report.s. 
A  report  was  also  issued  in  a  bulletin  in  October,  1904.  At  the  clo* 
of  the  next  or  second  season's  investigation,  1905,  press  reports  were 
made  and  a  second  brief  bulletin  issued  on  the  results  of  the  seor>ml 
season's  work. 

The  results  of  four  years'  investigations  are  now  completed,  and 
early  cottons  have  been  bred  and  the  method  for  seed  selection  devel- 
oped. The  results  of  this  work  show  that  growers  may  by  seed  selet*- 
tion  develop  or  maintain  early  fruiting,  rapid  fruiting,  and  produr- 
tiveness  in  their  cotton  to  escape  weevils,  and  that  the  nietho*! 
of  seed  selection  for  developing  such  qualities  in  the  cotton  plant  i^ 
easy  and  inexpensive  in  practice.     One  selection  rightly  made  from 
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the  proper  type  of  plant  increases  earliness  and  productiveness  to  a 
surprising  extent.  The  method  may  be  employed  to  the  greatest 
advantage  by  growers  east  of  Texas  before  the  weevil  arrives  in  that 
section — ^and  that  it  will  go  farther  east  there  is  no  doubt  since  it  is 
making  advances  annually.  Growers  immediately  east  of  Texas  are 
urged,  therefore,  to  practice  the  method  of  seed  selection  herein 
described  and  save  themselves  losses  such  as  the  Texas  growers  sus- 
tained when  the  weevil  was  advancing  through  Texas.  They  may 
also  save  themselves  the  expense  of  importing  seed  when  the  weevil 
does  arrive. 

In  reporting  the  results  of  the  work  the  discussion  of  details  that 
are  familiar  to  cotton  growers  is  omitted  in  order  to  restrict  the 
bulletin  to  reasonable  length. 

THE  DISinrOinSHINO  CHASACTEBS  OF  PLANTS  OF  EASLT  AHB 

EAPID  FBUITINO  COTTOF. 

*^  Early  cottons  "  and  "  earliness ''  were  the  terms  used  almost  exclu- 
sively  to  describe  plants  that  opened  their  bolls  early,  or  that  opened 
before  frost  or  before  other 
cottons.  The  other  cottons 
were  called  '*  late,''  since  they 
opened  so  late  that  they  were 
in  danger  of  frost.  But  a 
different  meaning  must  be 
given  to  "  earliness "  when 
the  boll  weevil  is  considered. 
The  insect  shortens  the  season 
for  making  or  maturing  fruit, 
but  this  fact  does  not  require, 
as  has  been  previously  ex- 
plained, that  the  bolls  should 
open  early  to  escape  damage. 
Owing  to  the  habits  of  the 
weevil  the  plant  must  begin 
to  set  fruit  early  and  set  it 
i-apidly,  and  this  is  the  mean- 
ing of  the  term  *'  early  cot- 
ton "  as  used  in  this  bulletin. 

The  cotton  plant  is  made 
up  of  a  main  stem,  wowl  or 
primary  limbs,  fruit  limbs, 
leaves,  and  fruit.  The  main  stem  and  the  wood  and  fruit  branches 
aiv  divided  into  joints,  or  nodes.  At  each  joint  a  leaf  is  formed, 
and  at  each  joint  on  the  fruit  limbs  fruit  is  set. 


Fig.  1. — An  early,  rapid-fruiting,  productive 
type  of  cotton  plant,  with  low  fruit  limbs, 
short  joints,  and  continuous-growing,  long 
fruit  limits.      (I>eaves  removed. » 
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In  studying  the  many  plants  of  all  standard  varieties  and  of  name- 
less cottons  it  was  observed  in  these  investigations  that  the  plants 
that  set  fruit  early  had  low  fruit  limbs — that  is,  sent  out  the  first 
fruit  limbs  at  the  joint  nearest  the  seed-leaf  joint.  Figures  1,  2,  and 
3  show  plants  with  low  fruit  limbs,  while  late  fruiting  plants  are 
shown  in  figures  4,  5,  6,  and  7. 

It  was  also  observed  th^t  the  plants  that  set  fruit  rapidly  (that  is, 
s^t  much  fruit  in  a  short  period  of  time)  had  short  joints  or  inter- 
nodes  in  the  main  stem  and  fruit  limbs.  Figures  1,  2,  and  3  show 
short-jointed  plants,  while  figures  4,  5,  6,  and  7  show  long-jointed 
plants. 

The  short-jointed  plants  with  low  fruit  limbs  grew  as  fast  during 
the  first  part  of  the  growing  season  as  the  long-jointed  plants,  and  in 

the  same  period  of  time  set 
many  more  squares.  Thi^ 
equal  growth  continued  until 
considerable  seed  began  to 
form  in  the  lower  or  oldest 
fruits.  Then  as  the  repro- 
ductive process  increased  in 
the  short  -  jointed  or  more 
fruitful,  plants  their  rate  of 
growth  fell  behind  that  of  the 
long-jointed  plants.  The  pow- 
ers of  short-jointed  plants  are 
at  this  stage  devoted  more 
largely  to  the  growth  of  seed, 
while  the  long-jointed  plants 
are  making  few  seeds  and 
hence  continue  a  more  rapid 
vegetative  growth  providtnl 
soil  water  is  sufficient,  which 
sometimes  is  not  the  ca^^ 
About  this  time  the  weevils 
become  so  numerous  as  to  de- 
stroy the  squares  as  fast  as 
set  on  both  types  of  plants,  and  the  short- jointed  plant  matures  its 
larger  crop  of  squares  that  are  already  set,  whereas  the  long-jointed 
plants,  having  set  but  few  squares,  mature  but  little  fruit,  although 
they  may  continue  to  grow. 

Previous  to  the  weevil's  shortening  of  the  fruiting  season  the 
lon<r-jointed  plants  made  in  the  long  season  a  good  yield,  since  they 
had  time  to  increase  the  number  of  joints  and  the  fruit  by  growin<r 
to  a  large  size,  b^it  with  the  weevil  these  late  plants  fruit  rapidly  at 
Avroiig  end  of  the  season.    Rapid  fruiting  must  begin  at  the  first 
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Fio.    2. — Another   early,    rapid-friiitlDg,    pro- 
ductive type  of  cotton  plant,  hnvlng  charac- 
ters   Bimilar    to    those    shown    in    flf^ire    1. 
(Leaves  removed.) 
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part  of  the  irrowing  season  at  the  base  of  the  plant  and  not  at  the 
latter  part  of  the  season  at  the  top  of  the  plant. 

The  rate  of  growth  is  very  important  for  the  rapid  setting  of  fruit, 
and  as  some  individual  plants  of  either  the  long-jointed  or  short- 
jointed  types  grow  faster  than  other  plants  of  the  respective  types  it 
is  important  to  select  seed  from  the  largest  plants  of  the  character 
or  type  desired. 

Another  important  character  of  early  rapid-fruiting  plants  was 
found,  namely,  the  continuous  growing  of  the  fruit  limbs.  This  fea- 
ture is  of  great  importance  for  a  maximum  production  in  a  short  time. 
The  terminal  bud  of  (he  first  fruit  limb  and  of  all  suTisequeiit  fruit 
limbs  should  continue  to  grow 
and  set  squares,  or  fruit,  until 
the  entire  plant  ceases  to  grow. 
With  fruit  limbs  of  such  a  char- 
acter the  main  stem  may  net 
grow.so  tall,  but  the  continuous- 
growing  fruit  limbs  make  more 
fruit  early  in  the  lower  part  of 
the  plant  than  either  a  determi- 
nate or  cluster  fruit-limb  type, 
{Fig.  8.)  Where  there  are  wee- 
vils, continuous-growing  fruit 
limbs  are  a  great  advantage  in 
making  a  large  quantity  of  early 
fruit.  The  quality  has  still  an- 
other advantage  as  regards  this 
insect,  namely,  the  weevil  seems 
instinctively  to  feed  on  the 
squares  higher  up  the  plant  and 
thereby  very  often  allows  late-  ' 
set  squares  to  make  bolls  on  the 

lowest  continuous-growing  fruit  ""''  ^-  <i-*'"**«  "moTed.) 
limbs.  The  continuous-growing  fruit-limb  type  is  shown  in  figures 
],  2,  and  3.  The  short  or  determinate  (or  objectionable)  fruil-liinb 
type  is  shown  in  figure  9,  The  latter  type  may  set  and  mature  two 
or  four  bolls  on  the  lowest  or  first  fruit  limbs,  whereas  the  cimlinuous 
fruit  limbs  may  mature  from  six  to  eight  or  more. 

The  low  first  fruit  limbs  and  short  joints  and  the  continuous  fruit 
limbs  which  were  first  described  by  the  writer  in  iJie  press  in  Sep- 
tember, 1W04,  and  later,  in  October,  1904,  in  a  bullolin.  as  a  guide  in 
seed  selection,  are  distinguish) nj:  characters  of  early  rapid- fruiting 
cotton  plants.  By  these  characters  the  grower  nin  distingiiisli  early 
and  rapid-fruiting  plants,  and  in  selecting  plants  for  seed  he  may 
select  theni  at  any  time  after  fruiting  has  well  begun  or  may  delay 
selection  until  nil  Ixills  are  open, 
inui— No.  314— OS— 2 
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A  medium-sized  leaf,  about  6  inches  across  at  rij^ht  angles  to  tin' 
midrib,  is  as  large  as  a  leaf 
should  be  for  upland  soil. 
Larger  leaves  mean  too  great 
vegetative  vigor,  and  they  pre- 
vent in  large  pianls  the  snn- 
light  from  reaching  the  lowest 
bolls  and  opening  iheni.  A 
still  smaller  leaf,  4  to  a  inches 
across  the  midrib,  is  shown 
in  figure  10.  This  is  a  de- 
sirable size  for  deep,  fertile 
bottom  soil,  where  still  losi 
vegetative  growth  niid  thf 
admission  of  more  sunlight 
at  the  base  of  tlie  plant  are  de- 
sirable. An  undesirable  lai^ 
leaf  is  shown  in  figure  11. 

THE    INDITTDUAL    COTTON 
FLANT  AND  ITS  PROOEKT. 

The  cotton  plant  in  seed  se- 
lection was  studied  with  re- 
spect to  its  features  as  an  individual  and  not  considered  as  a  variety 
Its   economic   features  arc 
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seed  and  lint,  and  the  pro- 
duction of  these  in  the 
greatest  quantity  is  the  de- 
sire of  the  grower.  (Xher 
features  that  affect  the 
economic  characters  are  the 
size  of  the  boll,  the  size  of 
the  leaf,  tlie  structure  of 
the  stalk  as  regards  the 
length  of  the  joint,  the 
fniit  limbs,  and  the  wood 
limbs.  All  of  these  fea- 
tures vary  in  degree  in  the 
progeny  of  different  plants, 
but  each  plant,  as  shown  in 
these  investigations,  trans- 
mits its  features  to  its 
progeny  with  certainty 
and  iiniforniily,  except  the  "j,,",'  r 
%'ariation     in     certain     in-  "'••'■•■ 

dividual  plants  due  to  natural  causes 
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unifonnity  is  a  most  fortunate  fact,  since  it  enables  ftrowers  to  ob- 
tain in  a  marked  degree  by 
one  seed  selection  the  quali- 
ties of  early  and  rapid  fruit- 
ing and  maturity  of  plants 
nereasary  for  escaping  boll 
weevils.  Any  crossing  tbat 
may  vary  the  progeny  is  per- 
haps caused  entirely  by  in- 
sects and  is  of  little  or  no 
consequence  within  the  type 
in  general  farm  selection. 

In  this  work  some  hundreds 
of   plants  were  selected   and 
the  seed  of  each  mother  plant 
was   planted  separately  in  a 
single  row  of  one-fiftieth  of 
an   acre,   with  equal   spacing 
and  similar  treatment  for  all 
rows.     The    plants    in    each 
row  were  uniform  in  appear- 
ance.    The   variation   in  the 
rows  may  be  seen  in  figure  12,  which  shows  rows  differing  distinctly 
in  the  time  of  maturing.    In  like 
manner  the  rows  differed  in  the 
time   of  opening  their   ripened 
bolls  and  in  the  yield  of  seed  cot- 
ton, as  \s  shown  by  the  one-half 
ncrc  of  rows  reported  upon  in 
Table  I,  page   12.     The   plant- 
ing was  done  between  April  10 
iind    13,    and    the    first    picking 
took  place  on  September  7,  1906, 
^^^len  the  seeds  were  planted 
from    these    first-year    progeny 
rows   they   made   plants  of  the 
second  year  like   their  parents, 
thu!s    showing   that   the    plants 
continue  to  breed  true  to  their 
type. 

The   character  of   productive- 
ness of  fruit  in  the  parent  plant 
fourth  lute.  BiowfniiitnB.  unpco-   appeared   uniformlv  in  the  sec- 

ijT»   of  cuiton    iiluDt.   with    char-  ,  "  _,  ,       , 

iimitar  to  thoflp  snown  In  tidurps    oiid-year  progeny.     The  seed  of 
"'^''■'  plants  selected   for  short  joints 

and  early  maturity  of  the  plants  produced  like  characters  in  the 


luollTp  tyi»  of 
icten   all  " 
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second-year  progeny.  The  progeny  of  plants  of  long- jointed,  slow- 
fruiting,  unproductive  types  was  also  uniform  in  likeness  to  the 
parents,  as  is  shown  in  figure  13.  The  plant  illustrated  is  two  genera- 
tions from  an  unproductive  mother  plant  and  grew  in  a  row  near 
and  is  of  the  same  age  as  fhe  plant  shown  in  figure  2,  which  is  a  short- 
jointed  productive  type.  The  latter  is  the  second  generation  from 
a  short-jointed  parent.  Hitherto  it  has  been  generally  believed  that 
soil  water  controlled  the  length  of  joint,  but  these  results  show  that 
heredity  mainly  controls,  and  that  where  water  affects  the  length  it 
affects  similarly  the  long- jointed  and  the  short- jointed  types  of 
plants.  The  first  and  second  progeny  resembled  the  seed  parent, 
whether  short  jointed  or  long  jointed.  Low  fruit  limbs  at  joints 
nearest  in  number  of  joints  to  the  se«d-leaf  joint,  a  very  important 
quality,  appear  uniformly  in  the  progeny. 

Table  I. — Yield  of  progeny  rows  of  cotton  plants  in  selection  tests  covering 

one-fiftieth  of  an  acre  each. 


Number  of  row. 


89... 

4... 

37... 
8... 

10... 

21... 

32... 

67... 

65... 
100... 
124... 
131... 

88... 

98... 
129... 

62... 

55... 

47... 

24... 
118.. 
136 .. . 
103... 
127... 
8L. 

17  L. 


Average 
height. 


Fhst. 


2\ 
3 
3 
3 

31 

3i 

3} 

2i 

81 

3 

31 

4* 

4 

2* 

3 

2& 

3* 

3* 

4 

8f 

8* 
Si 


Yield  at 

Yield  at 

first 

second 

picking. 

picking. 
PoundB, 

Pound*. 

27| 

6 

31 

4 

28 

4* 

34 

6 

32 

4 

38 

6 

32 

8 

25 

11 

80 

8 

26 

10 

31 

8 

26 

14 

24 

14 

26 

15 

28 

8i 

27 

4 

24 

1 

88 

12 

81 

5 

29 

12 

90 

9 

87 

I 

22 
27 


15 
13 


Yield  on  the  half  acre 
Yield  to  the  acre 


Total 
yield. 


32i 

89 

»^ 

39 

40 

36 

:» 

:% 

39 

40 

38 

41 

8U 
S4 
241 
45 

86 
41 
39 
44 
ST 
37 
40 

927 
1.8&I 


The  continuous  growth  of  the  fruit  limbs,  also  an  important  qual- 
ity, is  uniformly  i)resent  in  the  product  of  such  a  mother  or  seed 
plant.  This  uniformity  of  transmission  is  likewise  constant  as  re- 
gards such  qualities  as  the  length  of  staple,  size  of  boll,  number  of 
locks,  and  percentage  of  lint.  Each  of  these  features  costs  nothing 
in  itself,  yet  adds  profit  to  the  crop. 

The  number  of  locks  in  a  boll,  however,  does  not  always  appear  to 
be  the  same  as  in  the  parent  plants.  The  variation  from  five-lock 
bolls  in  the  parents  to  four-loc;k  bolls  in  some  cases  in  the  progeny 
plants  may  be  due  to  seasonal  influences,  since  the  progeny  seed 
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may  the  following  season  produce  almost  exclusively  five-look  bolls. 
The  same  seasonal  variation  occurs  in  the  percentage  of  lint  to  seed, 
^hese  seasonal  variations,  however,  do  not  affect  the'  general  increase 
by  seed  selection  of  five-lock  bolls,  the  percentage  of  lint,  or  the 
transmission  of  such  qualities  to  the  progeny. 

The  uniformity  of  progeny  in  resemblance  to  the  parent  has  been 
the  favoring  factor  in  the  introduction  of  the  large  number  of  va- 
rieties of  American  Upland  cotton,  many  of  which  have  no  merit  or 
excuse  for  having  been  produced,  the  feature  distinguishing  them 
from  other  varieties  being  often  some  unimportant  detail  in  appear- 
ance of  leaf  or  in  a  determinate  or  cluster  character  of  fruit  limb. 


The  uniform  transmission  of  characters  is  of  the  greatest  impor- 
tance to  the  general  cotton  grower,  because  it  assures  him  that  by 
one  seed  selection  he  can  largely  increase  the  desirable  qualities  of 
his  cotton. 


THE  TTPE  RECOHHENDED  FOR  EARLY,  RAPID  FRUITIHa,  AKS 
FOR  PRODUCTIVENESS  TO  ESCAPE  WEEVILS. 


The  type  wanted  must  be  clear  in  tlip  mind  of  the  giower  in  order 
that  he  may  recognize  the  most  perfect  plants  of  the  desired  type 


14 


h 

V 


when  Searching  for  them  in  his  field  or  seed  patch.  From  the  descrip- 
tion previously  given  of  the  distinguishing  characteristics  of  an 
early,  rapid-fruiting,  productive  cotton,  it  is  easy  to  state  the  type 
in  specific  terms. 

(1)  The  first  fruit  limb  musl  be  low,  not  higher  than  the  fifth  or 
sixth  joint  above  the  seed-leaf  joint. 

(2)  The  wood  or  primary  limbs  must  be  low,  and  it  is  desirable 
that  they  should  not  exceed  four  in  number.  The  first  limb  should 
not  be  higher  than  the  fifth  or  sixth  joint  above  the  seed-leaf  joint. 

(3)  The  joints  in  the  main  stem,  in  the  fruit  limbs,  and  in  the  pri- 
mary limbs  must  be  short,  not  exceeding  1  to  3  inches  in  the  lower 
part  of  the  plant. 

(4)  Fruit  limbs  should  grow   at   the   successive  joiAs   of   both 

the  main  stem  and  the  wood 
limbs. 

(5)  Fruit  limbs  sfaouid  be 
continuous  in  growth  for 
continuous  fruiting  until  tli« 
plant  is  matured. 

(6)  The  largest  leaves 
sliould  not  be  wider  than  ."» 
or  6  inches  across  at  right 
angles  to  the  midrib. 

Other  qualities  which  do 
not  affect  early  and  rapid 
fruiting,  but  which  add 
greatly  to  the  profits  of  the 
crop,  are  size  of  boll,  per- 
centage of  lint,  length  of 
fiber,  and  storm  resistance. 

Picking  can  be  done  more 
rapidly  and  less  trash  will  lie 
gathered  with  the  cotton 
when  the  boll  is  large.  Large 
bolls  are  also  storm  resisting,  since  the  boll  covering  is  thick  and 
does  not  curve  backward  in  drying  and  leave  the  locks  unsupported 
(figs.  14  and  15). 

A  cotton  should  yield  as  large  a  percentage  of  lint  as  possible. 
About  88  per  cent  is  the  general  yield  of  the  few  varieties  that  givi» 
the  highest  percentage.  The  proportion  of  lint,  however,  seems  to 
vary  more  or  less  with  the  season.  By  selecting  for  lint,  as  much 
as  40  per  cent  may  be  made  to  grow  regularly  and  on  a  seed  of  good 
size  and  in  a  large  boll. 
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Fig.    }). —  A   short,   determinate   fruit    lirab   type 
of  cotton  plant.      (Leaves  removed.) 
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The  Bber  should  not  be  less  than  nn  inch  long,  and  this  len^h  ia 
sufficient  for  general 
purposes.  For  spe- 
cial purposes  of  finer 
manufacture  longer 
fiber  is  required,  but 
the  quantity  called 
for  is  relatively  small 
as  compared  with  the 
total  requirement  for 
1-inch  staple.  Fiber 
much  shorter  than  1 
inch  can  be  and  is 
used ;  but  were  there 
much  of  such  short 
staple  its  value  rela- 
tive to  that  of  1-inch 
staple  -would  be  less 
than  is  ordinarily  the 
case. 

The    leaf    has    no  ij.,_   ,„     ,  .„.ii  i^  ,  ,  „     ,     ..       ,    . 

VW,   10- — A  Bmall-Jfiai  Ijpe  of  cotton  plant- 
market   value,  but  if 

loo  large^more  than  G  inches  across  at  right  angles  to  the  midrib  in 

the  largest  leaves — 
it  prevents  the  dry- 
ing of  the  lower 
bolls  and,  where  the 
plant  is  large,  causes 
the  loss  of  bolls  by 
rotting. 

The  type  of  which 
the  foregoing  is  a 
description  is  shown 
in  figures  1,  2,  and  3. 
As  before  explained 
and  as  may  be  seen 
in  Table  I,  the  open- 
ing of  the  bolls  of 
one  plant  earlier 
than  those  of  an- 
other does  not  indi- 
cate   superiority    in 

Fi«.    n— A  vpry  l.^e  leaf  tj-pe  of  cotton  plant.  escaping  Weevils. 

The  weevil  stops  all 
plants  from  fruiting  at  the  same  time,  and  the  cotton  which 


the  most  is  the  one  that  best  escapes  the  weevil,  regardless  of  the  date 
of  opening.    Large-boll  cottons  rarely  begin  to  opea  as  early  as  some 


Fio.   12.— Progenj    : 


t-rlj    rapid -fraltlDK 


small-boll  cottons,  though  both  begin  setting  fruit  at  the  same  time. 

But  notwithstanding  the  few  days'  delay  which  may  occur  in 
the  opening  of  the  large  bolls, 
.some  large-boll  progeny  nivna 
in  our  experiments  yielded 
more  cotton  than  the  small-boll 
early-opening  progeny  rows. 
(Compare  rows  8  L  and  17  L 
with  rows  numbered  129  and 
55  in  Table  I.)  This  point  as 
to  the  opening  of  bolls  is  spe- 
cially emphasized  and  ex- 
plained because  a  large  boll  is 
more  desirable  for  many  rea- 
sons than  a  small-boll  cotton 
and  is  preferred  by  growers 
and  pickers.  The  belief  was 
quite  general  when  this  work 
began  that  the  opening  of  bolls 
even  a  few  days  earlier  than 
those  of  other  varieties  was  of 
importance  in  escaping  weevili^ 
and  as  theearliestopeningcot- 

tnnsut  thnt  tiniehnd  smnllholtsand  the  old  late  cotton  had  large  bolls, 

the  conclusion  was  reached  that  a  lorge-boU  cotton  could  not  be  grown 
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t  o  yield  successfully  where  there  were  weevils.  Moreover,  it  was  thought 
that  the  simultaneous  setting  of  squares  on  different  cottons  should  be 
followed  by  the  simultaneous  opening  of  their  bolls.  A  similar  belief 
equally  erroneous  would  be  that  cottons  setting  squares  at  the  same 
time  should  have  bolls  of  the  same  size,  shape,  etc  The  most  success- 
ful escape  from  weevils  is  indicated  by  yield  and  not  by  the  date  of 
the  first  open  boll  or  by  greater  yield  at  the  first  picking,  and  large- 
])oll  cottons  have  been  bred  in  this  work  to  fruit  early  and  rapidly  and 
to  escape  weevil  damage  as  successfully  as  any  small-boll  cotton  that 
opens  all  its  bolls  ten  days  or  two  weeks  earlier. 

SEED  SELECTION  FOR  EABLT,  RAPID  FRVITINO,  AND  FOR 
PRODUCTIVENESS  TO  ESCAPE  WEEVILS. 

Seed  selection  is  generally  believed  to  be  a  long  process,  one  where 
a  little  progress  toward  improvement  is  made  each  year  and  in  the 
course*  of  several  years  the  desired  result  may  be  obtained.  This 
breeding  work  with  cotton  has  shown  that  in  the  first  selection  from 
the  right  type  of  plants  a  marked  increase  can  be  secured  in  early 
fruiting,  rapid  fruiting,  and  productiveness,  combined  with  good- 
sized  bolls,  a  good  average  percentage  of  lint,  and  a  good  length  of 
staple.  If  growers  wish  to  develop  such  qualities  or  to  maintain 
them  in  a  cotton  th^y  can  do  so  by  pursuing  the  method  of  seed  selec- 1 
tion  here  recommended.  They  can  by  one  year's  selection  Ijirgely 
inci'ease  the  early,  rapid-fruiting  qualities  in  a  cotton  and  obtain  a 
crop  that  will  successfully  escape  serious  weevil  damage. 

For  the  best  results  a  grower  should  make  his  selections  from  a 
ox)tton  that  conforms  nearest  to  the  type  for  boll-weevil  conditions. 
There  are  many  varieties  that  are  far  from  this  type,  and  to  begin 
selection  fn)m  them  would  be  a  decided  disadvantage.  Texas  grow- 
ers prefer  a  large-boll  cotton,  50  to  60  boils  to  a  pound.  The  bolls 
of  many  varieties  are  so  small  that  it  takes  90  of  them  to  yield  a 
pound  of  cotton  (fig.  10)  and  picking  is  necessarily  slow. 

There  is  a  disposition  on  the  part  of  many  growers  to  judge  the 
yielding  quality  by  the  eye  when  all  the  bolls  are  open.  This  practice 
is  extremely  deceptive  with  a  small-boll  small-leaf  cotton  as  compared 
with  a  large-boll  medium-leaf  cotton.  The  latter  shows  less  bolls  than 
it  really  has  because  of  its  larger  leaf,  and  it  may  have  fewer  bolls  but 
exceed  the  yield  of  the  smaller  boll  cotton.  Only  with  scales  can  a 
considerable  difference  in  yield  be  determined. 

After  all  bolls  are  open,  the  stalks  of  the  type  are  selected  and  all 
the  largest  bolls  around  the  center  of  the  stalk  should  be  picked  for 
seed.  All  bolls  at  the  top  and  ends  of  the  limb,  whether  open  or  not, 
may  be  rejected — perhaps  about  one-third  of  all  the  bolls — only  about 
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two-thirds  being  picked.  Around  the  center  of  the  plant  the  mtw 
perfectly  matured  and  largest  bolls  are  grown,  and  their  seeds  in- 
heavy,  ^vell  devel- 
oped, and  well  ma- 
tured. In  rejeii 
ing  the  smallei 
and  defective  bolL- 
all  weak  and  light 
seeds  are  exchideil. 
Where  grower^ 
plant  seed  from 
the  first  picking' 
of  all  bolls  wilh 
out  any  selerfinn 
as  to  either  plani- 
or  bolls,  they  g^t 
seed  from  all  kiml- 
of  stalks  and  l>oli-, 

,  and  get  heavv  an<i 

jroof,  open  co(  ton  bolls.  ■-    i  i         *i- 

light  tieed,  makiii;^ 

an  average  grade  of  seed  and  an  average  yield. 

Growers  generally  consider  seed  selection  a  heavy  task,  and  it  woiiM 
•be  so  if  enough  seed 
were  carefully  se- 
lected to  plant  a 
grower's  entire 
crop,  but  selection 
on  a  large  scale 
is  unnecessary.  A 
grower  cultivating 
50  acres  of  cotton 
and  planting  1 
bushel  of  seed  to 
the  acre,  which  is 
the  quantity  gen- 
erally used,  would 
require  ."lO  bushels 
of  seed.  Thisqiiuii- 
tily  of  seed  should 
l)e  grown  on  a 
seed  patch,  which 
should  lie  made  to 
produce  as  much  as 

three- fun  ft  I  IS  of  a  biile  to  the  acre,  by  using  eitlier  good  soil  or  fer- 
tilizer.   Thus  1,200  pounds   of  seed  cotton  would  yield  800  pounds  of 
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seed,  and  by  picking  only  two-thirds  of  the  crop  for  seed  the  yield 
would  be  533  pounds,  or  18  bushels  of  planting  seed  to  the  acre, 

A  seed  patch  of  only  3  acres  would  make  54  bushels,  or  4  bushels 
more  than  enough  to  plant  a  grower's  50  acres  of  general  ci-op.  To 
search  carefully  for  enough  type  plants  to  plant  the  3-acre  seed 
patch  is  a  small  task.  One  peck  of  seed  to  the  acre  is  enougli,  and 
■-'4  pounds,  or  3  pecks  of  seed,  represent  36  pounds  of  seed  cotton  to 
be  picked  from  type  plants.  Should  the  type  plants  yield  one-fifth 
ur  one-fourth  pound  each,  it  would  mean  finding  and  picking  180 


or  144  type  plants.  The  first  year's  selection  of  the  iiOO  type  plants 
could  be  made  from  the  general  crop,  and  selections  after  the  first 
year  would  be  from  the  3-acre  seed  patch.  After  selecting  and  pick- 
ing enough  type  plants  to  plant  the  .seed  patch,  two-thirds  of  the 
remainder  is  picked  to  plant  the  general  crop.  Should  a  grower 
cultivate  100  acres  a  6-acre  seed  patch  would  be  needed. 

In  general  seed  selection  the  plants  may  bu  selected  and  picked 
together  and  not  kept  and  planted  sepanitely,  but  where  the  grower 
is  disposed  to  give  the  necessary  time  and  care  to  the  matter  the 
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seed  of  each  of  the  200  or  300  type  plants  may  be  planted  in  sepi- 
rate  rows  to  determine  through  the  progeny  the  indi\ndiial  plaiii 
that  has  the  greatest  producing  power.  In  this  case  the  seed  pat<:h  h 
not  planted  until  the  second  year,  and  it  is  then  planted  with  the  s^J 
of  the  row  that  produced  the  most  cotton.  The  producing  power  of 
the  mother  plants  varies,  as  shown  in  the  yield  of  progeny  rows  iii 
Table  I,  but  growers  will  get  increased  earliness  and  productiveness 
by  one  selection  of  seed  plants  without  growing  them  separately. 
Owing  to  the  details  and  care  involved  in  determining  the  producing 
power  of  individual  plants  and  in  breeding  for  longer  staple,  finer 
quality,  and  high  percentage  of  lint,  on  the  other  hand,  such  work 
is  specialized  and  is  more  within  the  province  of  the  breeder  than  of 
the  general  grower. 

The  usual  description  of  planting  seed  offered  for  sale  is  the  seller- 
assertion  thiit  the  cotton  made  three  bales  or  more  per  acre  an*! 
that  it  is  tlM>est  cotton  on  earth.  Usually  the  seller's  qualificatian> 
for  judgin^potton  and  his  financial  standing  are  unknown  t<i  the 
buyer.  Ma^|w  cotton  growers  have  become  skeptical  of  so-calleti 
improved  se^,  doubtless  because  of  purchases  from  such  sourcp>. 
Where  the  grower  finds  it  convenient  to  buy  seed  to  plant  his  seed 
patch  he  should  require  the  seller  to  state  the  qualities  of  the  cotton 
in  the  terms  of  the  type. 

The  size  or  diameter  of  boll  in  type  or  parent  plants  is  easily  ineii- 
ured  by  a  caliper  rule.  A  very  sharp  pointed  boll  is  objectionable  in 
picking,  and  a  very  round  boll  contains  less  cotton  than  an  elongatt^i 
boll  of  the  same  diameter.  The  height  of  the  first  fruit  limb  al)ovc 
the  seed  leaf  joint  and  the  fact  that  the  fruit  limbs  are  continuous  iu 
growth  should  be  determined ;  also  the  length  of  joints-  of  the  fniit 
limbs  and  main  stem  and  all  other  features  specified  in  the  type  for 
early,  rapid  fruiting  and  productiveness. 

Most  of  the  long-staple  varieties  of  Upland  cotton  have  l>een  devel- 
oped for  length  of  staple,  and  little  attention  has  been  given  to  earlv 
and  rapid  fruiting  or  to  increasing  the  percentage  of  lint,  but  each 
of  these  qualities  may  be  increased  in  long-staple  cottons  by  ^ee<l 
selection  from  individual  plants  that  have  these  qualities  most  highly 
developed. 

Deterioration  of  the  qualities  in  cotton  comes  about  through  non- 
selection  of  seed.  AVhere  seed  selection  is  not  pursued,  the  planting 
seed  comes  from  both  good  and  poor  stalks,  from  immature,  di^easinl 
and  insect-injured  bolls,  and  from  plants  resulting  from  the  crossing; 
of  good  and  poor  varieties  by  insects. 

If  seed  selection  is  not  persisted  in,  high-grade  seed  will  quickly 
deteriorate  in  productiveness  and  in  other  qualities.    Failure  to  select 
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;eecl   accounts  for  the  common  complaint  among  growers  that  even 
n*e<I  that  is  very  productive  for  the  first  few  seasons  soon  declines. 

BABLT  AND  EAPID  FBIJITINO  MEASTTBED  BY  THE  TIELD  OF  THE 
SELECTIONS  IN  THE  BOLL-WEEVIL  DISTBICT. 

After  the  type  for  early  and  rapid  fruiting  was  determined  in  1904, 
iiaiiy  individual  plants  conforming  to  this  type  were  selected  from  a 
common  Texas  cotton,  the  name  and  history  of  which  could  not  be 
learned.  Its  earliness  and  productiveness  were  above  the  average. 
Dr.  J.  H.  Wilson,  of  Quanah,  Tex.,  secured  the  seed  in  compliance 
with  the  reque^  of  the  writer  for  a  supply  of  seed  of  common  Texas 
cotton.  The  results  with  a  half  acre  of  progeny  rows  planted  with 
seed  of  parent  plants  are  reported  in  Table  I.  The  average  yield  to 
the  acre  of  the  progeny  rows  was  1,854  pounds,  while  the  yield  of 
Quanah  common  seed  was  1,630  pounds.  The  gain  in  yield  per  acre 
was  therefore  224  pounds. 

The  seed  of  the  best  yielding  progeny  rows  was  planted  in  1907,  and 
the  plants  were  true  to  the  type  and  characters  of  the  parent  progeny 
rows  and  to  the  original  parent  plant  of  each.  The  selections  included 
parent  plants  of  small,  medium,  and  large  boll  types.  Early,  rapid- 
fniiting  defoliate  strains  with  medium  bolls  and  early,  rapid-fruiting 
nondefoliate  strains  with  large  bolls  have  been  developed  in  this 
breeding  work.  Cottons  for  best  results  on  very  different  soils  and 
climates  must  be  bred  and  developed  on  soil  typical  of  .the,  region 
j>vhere  they  are  to  be  grown.  ^^ 

t  EAELY-MATURING  DEFOLIATE  COTTON.        7 

*■  In  this  work  of  breeding  early  cottons  some  strains  matured  their 
plants  extremely  early  and  shed  their  foliage  a  considerable  time 
before  frost.  Two  strains  of  this  character,  defoliates,  are  exhibited 
in  figure  12.  See  also  Table  T,  Nos.  65,  129,  39,  and  55.  These  cot- 
tons deprive  weevils  of  food  and  places  for  propagation  and  under 
certain  conditions  reduce  the  number  of  weevils  at  the  latter  end 
of  the  growing  season  which  will  go  into  hibernation  and  appear  the 
next  season. 

This  character  at  first  seemed  to  offer  useful  possibilities  in  this 
respect,  but  in  order  for  it  to  be  effective  the  time  between  the 
maturity  of  the  plants  and  the  first  frost  must  be  sufficient  to  de- 
crease the  number  of  weevils  by  starvation  and  to  prevent  their 
propagation.  The  length  of  the  growing  season  is  not  the  same 
throughout  the  cotton  l>elt  or  in  the  same  place  in  all  seasons,  and 
therefore  the  period  of  fruiting  of  this  cotton  would  of  necessity 
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have  to  be  shorter  in  some  sections  or  seasons  than  in  others.  Fur- 
thermore, such  cottons,  to  be  effective  as  regards  the  weevil,  must 
have  a  limited  period  for  making  fruit,  and  as  the  seasons  are  not 
of  the  same  length  in  different  parts  of  the  cotton  belt  and  as  cli- 
matic conditions  prevent  the  weevils  from  being  as  numerous  in  some 
years  as  in  others  it  is  the  conclusion  of  the  writer,  after  developing: 
and  growing  cottons  of  short  and  of  Jong  fruiting  periods,  that  a  col- 
ton  with  a  short  fruiting  period  will  not  yield  any  more  when  weevils 
are  numerous  and  will  yield  less  wTien  weevils  are  not  numerous  than 
a  cotton  with  a  longer  fruiting  period.  Were  there  no  winter  seasou 
in  the  American  cotton  district  to  reduce  the  weevils,  these  ven* 
early  maturing  defoliate  cottons  would  perhaps  be  of  essential  impor- 
tance in  reducing  them. 

Variation  in  rainfall  and  the  occurrence  of  drought,  high  heat,  a 
late  spring,  and  early  frost,  together  with  irregular  and  indifferent 
planting  and  cultivation,  are  conditions  that  largely  affect  the  crop. 
A  cotton  plant  to  yield  a  maximum  amount  under  such  varying  con- 
ditions must  not  have  a  short  and  fixed  fruiting  period,  but  must 
begin  fruiting  early  in  the  season  of  growth  and  must  fruit  rapidly 
and  continue  to  set  fruit  until  its  growth  and  fruiting  are  brought  to 
a  close,  as  they  will  be  when  the  weather  conditions  and  length  of 
season  are  normal  by  its  inherent  tendency  to  mature  under  the  influ- 
ence of  its  strong  reproductive  process  acting  upon  the  vegetative 
process  and  also  by  the  influence  of  high  heat  and  decreasing  moisture. 
This  early,  rapid-fruiting  cotton  when  planted  early  comes  to  some 
degree  of  maturity  every  season^  but  the  degree  of  matnrity  varies 
with  the  time  of  planting  and  the  climatic  coDditi<xi^  that  i^revail 
toward  the  close  of  the  growing  season.  It  deprives  the  weevil  tmder 
normal  conditions  of  both  food  and  squares  to  some  extent  and  yet 
niakes  a  maximum  yield  under  the  varying  conditions.  The  earlv. 
rapid-fruiting,  defoliate  cotton  yielded  as  much  in  1907  when  weevils 
were  very  numerous  as  the  early,  rapid- fruiting,  nondefoliate  or  per- 
sistent fruiting  cotton,  but  the  latter  yielded  more  in  1906  when 
weevils  were  not  so  numerous.  The  early-maturing  defoliates  Xo^ 
39,  ()5,  129,  and  55  grew  smaller,  as  may  be  seen  in  Table  I,  and 
yielded  well,  but  produced  less  in  1900  thaq  those  progeny  rows  that 
were  a  little  later  in  maturing.  The  latter  never  completely  defoliate, 
but  they  practicalh^  stop  growing  and  making  squares  before  frost 
when  planted  early  on  upland  at  the  place  where  developed.  College 
Station,  Tex.  The  indifferent  planting  and  cultivation  practiced 
on  many  farms  would  be  more  harmful  to  short- fruiting  cotton  than 
to  longer  fruiting  cotton.  The  long-fruiting  period  of  the  cotton 
plant  is  the  factor  that  has  for  all  time  enabled  every  degree  of  poor 
farming  to  produce  cotton.  % 
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RESTRAHriHO  SANK  VE&ETATIVE  OSOWTH  BY  SEED  SELECTION. 

On  rich  bottom  land,  growers  have  trouble  on  account  of  their  cot- 
tons growing  too  rank  or  large.  The  lower  bolls  rot  more  or  less  and 
the  plants  grow  out  of  all  proportion  to  their  yield.  Seed  selection 
was  made  to  determine  what  could  be  done  to  restrain  the  size  of 
plants.  The  selections  were  made  in  the  King  and  Jones  varieties 
and  in  an  unknown  variety.  These  cottons  were  growing  on  very  rich 
river  bottom  land  and  the  stalks  were  7  to  0  feet  tall.  By  careful 
search  small  plants  were  found  of  the  King  and  Jones  varieties,  from 
2J  to  3  feet  in  height  and  very  full  of  open  bolls.  In  the  unknown 
variety  there  was  very  little  difference  in  the  height  of  the  plants  and 
no  very  small  plants  could  be  found. 

Seeds  were  taken  from  the  A'ery  small  and  from  the  large  plants 
and  in  the  following  spring  they  were  planted  on  bottom  land  and 
on  hill  land.  The  stand  on  the  bottom  land  was  destroyed  by 
unfavorable  weather,  but  the  planting  on  the  hill  land  or  upland 
grew  and  exhibited  the  characters  of  the  parents.  The  progeny  of 
the  small  King  plants  grew  to  be  2  feet  tall.  The  progeny  of  the 
large  King  plants  grew  to  3 J  feet  tall.  The  progeny  of  the  Jones 
variety  from  small  plants  grew  to  2J  feet  tall  and  from  large  plants 
to  l^\  feet.  The  progeny  of  the  unknown  variety,  in  which  no  small 
plants  were  found,  exhibited  little  difference  in  height.  This  lack 
of  difference  in  the  height  of  the  progeny  was  in  conformity  with  the 
parents  of  the  unknown  variety.  In  the  King  and  Jones  varieties  the 
small  progeny  plants  were  more  fruitful  than  the  large  ones.  The 
latter  had  very  long  joints. 

These  differences  in  the  progenies  would  undoubtedly  have  lx»en 
greater  if  the  plants  had  grown  on  bottom  land.  The  conditions 
there  would  have  favored  and  continued  the  strong  vegetative  growth 
of  the  large  plants. 

Growers  may  by  seed  selection  limit  the  size  of  their  plants  either 
on  bottom  land  or  upland,  and  in  doing  so  make  them  more  fruitful. 
The  selection  must  be  from  very  small  and  fruitful  plants. 

CKOSSINO  OB  HTBEIDIZINO. 

Crossing  is  not  difficult,  though  it  is  sometimes  so  regarded.  Some 
giDwers  have  thought  crossing  to  be  the  first  essential  to  the  improve- 
ment of  the  economic  qualities  of  a  staple  crop,  such  as  cotton.  Cross- 
ing one  plant  with  another  is  accomplished  by  simply  transferring 
pollen  of  the  flower  of  one  plant  to  the  receptive  stigma  of  the  flpwer 
of  another  plant  after  having  first  removed  the  pollen  of  the  latter,  if 
a  self-fertile  flower,  to  prevent  its  fertilizing  the  stigma.  The  flower 
is  then  covered  to  prevent  fertilization  from  other  sources.     Cross- 
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if  the  moisture  or  rainfall  permits.  This  treatment  when  it  can  be 
given  dries  and  opens  the  soil,  admits  air  and  warmth,  and  aids  the 
cotton  in  ^ts  resisting  power  and  in  growth  until  the  weather  condi- 
tions become  more  favorable.  A  light  wood-frame  side  harrow, 
weighing  not  over  35  pounds,  with  either  "  duck  foot "  or  plain 
harrow  ste^l  teeth,  is  the  best  tool. 

When  the  seeds  are  planted  in  a^ sweep  furrow  the  stand  of  young 
cotton  is  often  lost  in  a  wet,  cold  spring  on  account  of  the  lack  .of 
drainage.     This  is  especially  true  in  sandy  soils. 

SOME  EXPEBIMENTS  AND  OBSERVATIONS. 

On  March  20,  1906,  20  acres  were  planted  with  nearly  a  bushel  of 
seed  to  the  acre,  the  seed  being  covered  with  about  2  inches  of  soil. 
As  the  soil  was  warm  germination  began  very  promptly,  but  a 
moderately  heavy  rainfall,  followed  by  a  few  days  of  cold  weather, 
destroved  all  the  seed  in  the  soil. 

On  April  10,  1906,  these  20  acres  were  replanted  at  the  rate  of  1 
peck  to  the  acre,  the  seed  being  covered  from  one-half  to  three- 
fourths  of  an  inch,  and  at  the  same  time  6  acres  were  planted  and 
the  seed  covered  about  2  inches^  A  stand  was  obtained  on  the  20 
acres  where  the  seed  was  lightly  covered,  while  not  so  good  a  stand 
came  on  the  6  acres,  but  no  cold,  wet  leather  followed  these  plantings 
to  affect  the  seed  which  was  covered  2  inches. 

The  month  of  April,  1907,  was  colder  than  March,  and  in  the  first 
week  of  April  20  acres  were  planted  at  the  rate  of  4  pounds  of  seed 
to  the  acre.  A  good  planter  was  used,  and  the  covering  was  not  over 
three-fourths  of  an  inch  in  depth.  All  the  seed  came  up  and  lived. 
In  1906,  some  of  this  land  was  in  sorghum,  some  in  com,  and  some 
in  cotton.  The  roughest  of  the  land  was  the  corn  land,  and  because 
of  its  open  nature,  due  to  stalks  and  grass  and  the  absence  of  winter 
rains,  some  of  the  young  cotton  plants  died,  their  roots  not  being  able 
to  come  in  contact  with  firm  soil.  AMiere  the  seed  bed  was  firm  none 
of  the  plants  died.  This  experience  shows  the  importance  of  a  firm 
seed  bed. 

On  8  acres  of  land  selected  seeds  were  hand-dropped  in  1907,  one 
seed  every  3  feet,  and  scarcely  covered.  All  the  seeds  came  up  ex- 
cept where  occasionally  a  seed  was  covered  too  deeply.  This  planting 
on  April  12  was  followed  by  two  weeks  of  cold  and  rain  that  would 
have  prevented  deeper  covered  seed  from  coming  up. 

There  is  generally  more  moisture  in  the  soil  to  germinate  and 
bring  up  early-planted  seed  than  there  is  later  in  the  season,  and 
there  would  always  be  sufficient  moisture  to  bring  up  the  early- 
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planted  seed  if  the  soil  or  beds  were  harrowed  so  as  to  hold  moisture 
and  destroy  weeds  and  grass  till  planting  time. 

Very  little  warmth  is  required  to  germinate  early-planted  seed  that 
is  lightly  covered. 

Where  the  seed  bed  is  not  firm  it  is  practically  impossible  to  cover 
early-planted  seed  to  the  right  depth.  It  is  also  practically  im- 
possible to  cover  early-planted  seed  to  the  right  depth  when  the 
covering  is  done  with  small  plows  on  the  planter  unless  they  are  so 
constructed  as  to  prevent  them  from  going  too  deep,  an  almost  im- 
possible thing  to  do,  especially  on  a  one-horse  planter. 

For  growers  to  carry  out  successfully  these  suggestions  as  to  shal- 
low covering  and  keeping  a  stand  in  early  planting,  three  things  are 
necessary : 

(1)  The  seed  bed  must  be  firm  and  clean. 

(2)  The  soil  of  the  beds  must  be  harrowed  before  planting  and 
cultivated  shallow  while  the  seeds  are  coming  up,  if  necessary,  and 
as  often  thereafter  as  moisture  permits. 

(3)  The  planter  used  must  be  of  the  right  type. 

It  is  necessary  to  have  a  gauge  wheel  in  the  rear  of  the  planter 
to  regulate  the  depth  of  planting  and  to  press  the  seed  into  direct 
contact  with  the  firm  undersoil,'  so  that  the  soil  moisture  can  enter 
the  seed. 

All  planting  seeds  should  be  as  free  from  lint  as  it  is  possible  to 
gin  them.  They  can  then  come  in  contact  with  the  soil  and  readily 
absorb  moisture  and  will  germinate  more  quickly. 

These  results  are  given  for  early  planting  only  and  in  rainy  dis- 
tricts. Late  planting  is  not  to  be  considered  in  weevil  districts  and 
is  therefore  not  discussed. 

Seed  planted  early  escapes  the  heavy  packing  rains  that  come  later 
in  the  season,  and  when  the  planting  is  rightly  done  a  stand  is  more 
certain  than  from  late-planted  seed. 

An  early  stand  of  cotton  is  so  important  where  boll  weevils  and 
boll  worms  are  present  that  a  cotton  grower  can  not  afford  to  neglect 
anything 'that  will  aid  him  in  securing  and  maintaining  an  early 
stand. 

STTMHAET. 

Productive  cotton  is  important  regardless  of  the  weevil,  but  under 
weevil  conditions  the  planting  of  early,  rapid-fruiting,  productive 
•cotton  is  imperative  for  the  making  of  a  profitable  crop.  The  method 
of  seed  selection  recommended  may  be  followed  by  growers  outside 
of  the  weevil  district  as  well  as  by  those  within  the  infested  territory. 
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By  applying  this  method  in  selection,  slow-growing  and  unfruitful 
plants  are  eliminated  and  the  selected  seed  will  produce  an  inc^e^.^al 
yield  of  seed  cotton,  an  increased  proportion  of  lint  to  seed,  and  a 
better  quality  of  lint  or  fiber. 

The  cost  to  the  cotton  grower  to  make  a  general  seed  selection  and 
propagate  enough  seed  in  a  patch  to  plant  100  acres  of  general  crop 
will  not  exceed  $5. 

While  growers  are  able  to  improve  their  own  cotton  by  applying 
the  method  of  seed  selection  described  in  these  pages,  yet  the  recom- 
mendation is  made  that  they  secure  seed  from  breeders  or  from  other 
sources  whenever  seed  superior  to  their  own  can  be  obtained. 

Early  planting  is  essential  to  the  making  of  a  full  crop  under  boU- 
weevil  conditions,  and  the  treatment  recommended  for  insuring  a 
stand  does  not  require  any  extra  expense.  By  planting  the  seed  very 
shallow,  less  than  an  inch,  on  a  firm  seed  bed,  an  early  stand  can  be 
secured  and  maintained. 
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supersede  it  for  general  distribution. 

Respectfully,  B.  T.  Galloway, 


Hon.  James  Wilson, 
Secretary  of  Agriculture. 
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PROGRESS  IN  LEGUME  INOCULATION. 


INTR0DT7CTI0N. 

The  peculiar  value  of  legumes  for  maintaining  and  increasing  the 
fertility  of  soils  is  due  to  certain  bacteria  which  develop  nodules  upon 
the  roots  of  leguminous  plants  and  which  have  the  unique  power  of 
rendering  the  free  nitrogen  of  the  atmosphere  available  for  plant 
growth.  Without  these  bacteria,  legumes,  like  other  crops,  exhaust 
the  soil  of  its  combined  nitrogen.  In  many  regions  certain  types  of 
these  important  bacteria  are  abundant  in  the  soil ;  in  other  localities 
they  must  be  imported,  either  by  distributing  soil  from  a  field  where 
they  are  known  to  be  present  or  by  using  pure  cultures  of  the  proper 
organisms  grown  under  artificial  conditions.  The  old  method  of 
importing  the  bacteria  by  distributing  soil  from  fields  containing 
them  is  not  only  expensive  but  there  is  very  great  danger  of  spreading 
weeds  and  destructive  crop  diseases  as  well  as  the  desirable  bacteria. 
Under  modern  conditions,  therefore,  it  is  wisest  to  depend  chiefly 
upon  the  intelligent  manipulation  of  pure  cultures  for  inoculating 
leguminous  crops. 

THE  USE   OF   PTTKE   CTTLTVSES   OF   NITBOOEH-OATHERING 

BACTEBIA. 

Recent  improvements  in  the  methods  of  preparing  and  distributing 
pure  cultures  for  inoculating  leguminous  crops  have  obviated  many 
of  the  difficulties  previously  experienced  in  their  use.  The  directions 
for  handling  by  the  planter  have  been  simplified  and  adaptations 
have  been  made  to  meet  varying  conditions  of  field  and  plat  experi- 
n\ents.  The  directions  accompanying  the  cultures  distributed  under 
the  present  plan  may  be  summarized  as  follows: 

For  cultures  that  are  to  be  increased  by  the  planter,  in  one  gaUon  of  clean 

water,  boiled  and  cooled,  is  dissolved  a  small  quantity  of  sugar  and  the  tablet 

which  is  snpplleil  with  the  small  bottle  of  culture.     The  liquid  culture  in  this 

small  I)ottle  is  poured  Into  the  gallon  of  solution  and  the  mixture  is  allowed 
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to  develop  for  twenty-four  hours  at  a  temperatute  of  abtet  70**  F.,  and  is  then 
ready  for  uee.^  The  seed  should  be  thoroughly  moistened  with  this  culture, 
without  being  soaked,  and  should  then  be  spread  out  to  dry  in  a  clean,  shady 
place.  It  is  an  advantage,  though  not  an  absolute  necessity,  to  dry  immediately 
by  mixing  with  the  moist  seed  a  small  quantity  of  dry,  sifted  earth.  Planting 
should  follow  as  soon  as  practicable,  using  the  same  methods  as  for  imtreatod 

It  is  sometimes  desirable  to  treat  the  soil  direct  instead  of  treating 
the  seed.  The  solution  is  then  mixed  with  enough  dry  soil  (prefer- 
ably from  the  field  to  be  inoculated)  so  that  it  will  just  moisten  the 
soil.  This  treated  soil  is  again  mixed  thoroughly  with  a  larger 
quantity  of  soil — say,  half  a  wagonload  for  an  acre.  The  inoculated 
soil  is  then  distributed  evenly  over  the  prepared  ground  and  should 
be  harrowed  in  at  once  to  avoid  exposure  to  sunlight. 

In  special  cases  the  amount  of  culture  supplied  is  largely  increased, 
and  this  is  to  be  used  immediately  instead  of  waiting  twenty-four 
hours  for  development.  If  the  quantity  of  seed  to  be  treated  does 
not  exceed  12  to  15  pounds  the  user  has  simply  to  open  the  bottle 
at  once  and  pour  the  contents  upon  the  seed.  If  more  liquid  is  needed 
to  moisten  a  larger  quantity  of  seed,  water  up  to  1  gallon  ma}'  be 
added,  reckoning  1  quart  to  a  bushel  of  seed. 

APPLICATIONS  FOR  dTLTTTSES. 

As  cultivated  soils  in  any  one  place  are  usually  well  supplied  with 
the  nodule- forming  organisms  adapted  to  inoculate  the  legumes  that 
have  been  grown  successfully  for  many  years  in  that  region,  very  lit- 
tle benefit  will  be  obtained  from  further  inoculation.  To  guard 
against  useless  experiments  and  to  make  those  carried  out  of  value 
for  future  guidance,  the  applicant  for  inoculating  material  is  re- 
quired to  fill  out  a  blank  form  which  asks  for  information  in  regard 
to  the  legume  to  be  treated,  date  of  planting,  soil  conditions,  etc. 

On  the  reverse  of  the  application  form  a  circular  letter  gives  briefly 
the  plan  of  the  distribution.  Attention  is  called  to  the  fact  that  the 
bacteria  are  beneficial  only  in  connection  with  legumes,  such  as  the 
various  clovers  (including  alfalfa),  vetches,  peas,  and  beans,  and  are 
not  applicable  to  other  farm  or  garden  crops. 

BEPOBTS  OF  BESULT& 

It  is  expected  that  each  one  who  securei?  a  culture  for  inoculating 
legumes  will  follow  the  directions  carefully  and  report  the  results. 
whether  a  success  or  a  failure,  to  the  Bureau  of  Plant  Industr}. 
Blanks  for  this  purpose  are  furnished  at  the  proper  time.  The  main 
facts  desired  for  this  report  are  quantity  of  seed  (or  area)  planted 

«  One  gallon  will  treat  at  least  three  or  four  bushels  of  seed. 
316 


anil  date  of  planting;  whether  the  culture  was  applied  to  the  seed  or 
soil;  how  tlic  land  was  fertilized;  whether  it  was  new  land,  an  old 
field,  or  garden  soil ;  the  kind  of  ci*op  previously  grown ;  and  wheth^* 
the  culture  when  applied  was  clear,  faintly  clouded,  milky,  or  frothy. 
As  to  results,  the  roots  should  be  examined  to  determine  whether 
the  nodules  are  present  or  absent  and  should  be  compared,  if  possible, 
with  plants  grown  on  ground  not  inoculated.  In  making  this  exami- 
nation care  sliould  be  taken  in  digging  the  plants  not  to  detach  the 
small  root  hairs.  Plants  simply  pulled  from  the  ground  will  usually 
be  stripped  of  nodules  along  with  the  broken-off  rootlets.  Even  with 
careful  digging  in  compact  soil  it  is  necessary  to  examine  the  clumps 
of  soil  about  the  roots  as  well  as  the  roots  themselves.  Any  unusual 
conditions  which  appear  to  have  affected  the  results  of  the  experiment 
should  be  mentioned  especially,  together  with  information  as  to  the 
general  appearance  and  yield  of  the  inoculated  crop  compared  with 
the  uninoculated  portion  or  with  previous  experience  with  the  same 
legume. 

THE  EFiFECT  OF  SOU  GOHSITIOliS  VPOH  LEGiniE  BACTEBIA. 

In  the  investigation  of  the  results  of  inoculation  the  wide  range  of 
soils  for  which  cultures  have  been  furnished  has  brought  out  the  com- 
plexity of  the  subject  and  developed  many  sj^ecial  problems.  The 
constitution  or  character  of  the  soil  itself  has  been  found  to  have  an 
effect  upon  the  growth  of  nodule  bacteria,  as  well  as  upon  the  forma- 
tion of  nodules."  Some  soils  have  a  chemical  composition  distinctly 
unfavorable  to  the  development  of  the  introduced  bacteria;  other 
soils  are  so  compact  or  retentive  of  moisture  as  to  exclude  air  and 
thus  be  unfavorable  to  the  growth  of  the  bacteria  and  to  nodule 
formation. 

A  study  was  made  of  the  reports  received  from  experimenters  who 
used  cultures  for  inoculating  legumes  to  correlate,  if  possible,  type 
and  condition  of  soil,  treatment,  legume  species,  etc.,  for  tho^e  show- 
ing favorable  results  and  those  showing  unfavorable  results.  Two 
representative  and  widely  grown  legume  crops  were  studied  in  this 
way — alfalfa  and  red  clover.  The  only  selection  made  in  the  reports 
chosen  for  tbi<a  study  was  in  taking  all  those  received  during 
the  two  calendar  months  of  November  and  December,  1W6. 
These  were  classified  (as  illustrated  in  the  reports  quoted  on 
pages  15  to  19)  into  ''successes"  and  "failures.''  The  third 
class,  of  "  doubtful "'  diaracter,  is  not  included  in  tliis  statL^- 
tical    studv.     Succe>«,   as   here    used,    means    an    observeil    increase 

to 

in  nodule   formation   showing   benefit    to   the   crop,   while   a    fail- 

«  For  a  dl<!i'asMon  of  this,  see  Bullotiu  V^\  Part  VIIl,  of  the  mironn  of  Plant 
IfidiiKtry,  r.  8.  r>epnrtm«it  of  AgHtmltnre. 
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ure  is  scored  when  attempted  inoculation  failed  to  produce 
nodules  or  produced  so  few  as  to  be  of  no  advantage  to  the  plant. 
When  natural  inoculation  proved  abundant  the  experiment  was  s« 
aside  as  inconclusive,  as  were  also  crop  failures  reported  as  due  to  poor 
seed,  decidedly  adverse  season,  and  other  factors  clearly  apart  from 
the  influence  of  inoculation.  The  reports,  about  one  thousand  in  all, 
have  been  carefully  studied,  and  the  influence  of  the  various  factors 
upon  nodule  formation  is  expressed  in  terms  of  percentage  in  the 
following  table: 

Table  I. — Percentages  of  successful  and  unsuccessful  inoculations  under  differ- 
ent soil  conditions  during  yoi^ember  and  December,  1906. 


Conditions  of  experiment. 


On  new  ground 

On  sand  or  sandy  loam 

On  loam 

On  clay  or  clayey  loam 

On  fallow  or  sod  turned  under 

On  old  cultivated  field  soil 

Crop  new  to  the  region 


Alfalfa. 

BedrlOTcr. 

„52£-      PaUures. 

Sue- 

OQi069« 

FaOiim. 

Per  cent. 

Pereent. 

Percent. 

Per  eraf. 

81 

19 

95 

S 

75 

26 

87 

IS 

70 

ao 

88 

It 

65 

S5 

OS 

s 

09 

81 

01 

Q 

64 

S6 

M> 

10 

61 

9» 

98 

6 

An  examination  of  the  data  here  shown  does  not  warrant  general 
conclusions  of  a  positive  character.  Apparently  none  of  the  physical 
conditions  reviewed  are  of  great  importance  in  determining  the  suc- 
cess or  failure  of  inoculation.  For  the  present,  therefore,  we  mu<t 
assume  that  such  differences  as  exist  in  these  particular  cases,  making 
one  soil  more  favorable  for  inoculation  than  another,  are,  in  part  at 
least,  biological,  requiring  more  detailed  investigation  and  experi- 
ment. 

It  is  doubtless  true  that  the  cultures  themselves  have  not  alwavs 

« 

been  in  the  most  effective  state  at  the  time  of  use.  With  the  safe- 
guards observed  at  each  point  in  their  preparation  and  distribution, 
however,  the  cultures  as  they  go  from  the  laboratory  are  in  a  high 
state  of  efficiency.  To  secure  the  desired  results  they  must  of  cour-e 
be  handled  according  to  directions. 

THE  EFFECT  OF  IHOCXTLATION  UPON  THE  COMFOSITIOH  OF  THE 

CBOP. 

In  some  cases  where  there  iias  been  apparent  failure  to  improve 
the  legume  crop,  further  examination  may  show  a  decided  gain  from 
inoculation.  Even  where  the  lack  of  nodule  formation  does  not  seem 
to  hinder  a  healthy  development  of  the  plants  careful  comparisons 
from  analyses  have  shown  the  greater  protein  content  of  th€>se  well 
supplied  with  nodules.     The  amount  of  nitrogen  contained  in  a  soy 
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bean  crop  •  was  found  in  one  case  to  be  113.55  pounds  to  the  acre  for 
the  inoculated  plants  and  75.98  pounds  to  the  acre  for  those  not  inocu- 
lated, yet  the  appearance  in  the  fields  was  the  same.  With  cowpeas, 
inoculated  and  uninoculated,  the  nitrogen  was  found  to  be  130.21 
pounds  to  the  acre  for  the  former  and  118.45  pounds  for  the  latter. 
In  each  case,  therefore,  the  inoculated  crop,  although  apparently  not 
improved,  was  in  reality  much  more  valuable  for  feeding  or  for  green 
manure  than  the  uninoculated  crop. 

In  addition,  it  should  be  noted  that  with  the  inoculated  plants  the 
gain  of  nitrogen  came  largely  from  the  air,  while  the  plants  lacking 
nodules  drew  upon  the  combined  nitrogen  of  the  soil.  When  the 
gain  in  nitrogen  from  inoculation  is  accompanied  by  largely  in- 
creased plant  growth  the  beneficial  effect  of  nodule  formation  is,  of 
course,  most  pronounced.  Some  chemical  analyses*  of  Canadian 
field  peas,  inoculated  and  uninoculated,  serve  to  show  in  a  striking 
manner  the  comparatively  rich  growth  of  the  inoculated  peas.  The 
plants  bearing  nodules  had  a  nitrogen  content  of  2.29  grams  per 
100  of  diy  substance;  the  plants  without  nodules  grown  in  the  same 
soil  had  1.60  grams  per  100  of  dry  substance.  The  average  dry 
weight  of  inoculated  and  uninoculated  plants  was  11.2  and  2.3  grams, 
respectively.  It  is  evident,  therefore,  that  the  inoculated  plants  sup- 
plied more  than  seven  times  the  amount  of  nitrogen  furnished  by 
those  not  inoculated,  viz,  0.255  gram  to  the  plant,  as  compared  with 
0.035  gram  to  the  plant. 

Similar  results  were  obtained  with  wild  hemp  plants  {Sesbanza 
macrocarpa)j  inoculated  and  uninoculated.^  Analyses**  of  the  no- 
dules themselves  and  of  the  roots  from  which  the  nodules  were 
removed  show  that,  though  the  noduled  plants  made  a  decided  gain 
in  nitrogen  in  both  roots  and  tops,  by  far  the  highest  percentage  of 
nitrogen  was  found  in  the  nodules  themselves.  The  following  table 
shows  these  figures  in  detail : 

Table  II. — Occurrence  of  nitrogen   in   inoculafrd  and   uninoculated  plants  of 

the  wild  hemp. 
[Grams  of  nitrogen  per  100  ^ams  of  dry  substance.] 

1.  Roots,  stripped  of  nodules 1.50 

2.  Nodules   (from  No.  1) G.40 

3.  Tops  (from  No.  1) 2.09 

4.  Whole      plants       (inoculated,       having      numerous 

nodules) 3. 01 

5.  Whole  plants  (not  Inoculated,  no  nodules) 1.71 

"  Grown  at  Agricultural  College,  Mich.  For  description,  see  Bulletin  224  of 
the  Michigan  Station. 

fr Analyses  made  by  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agricul- 
ture. 

^  Experiment  carried  on  by  Mr.  David  Fairchild,  in  charge  of  Seed  and 
Plant  Introduction  for  the  Bureau  of  Plant  Industry. 

'  Analyses  made  by  the  Bureau  of  Chemistry. 
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In  view  of  the  generally  recogniaed  impartanee  of  nitrogen  to  die 
growth  of  plants  ®  the  significance  of  tiie  foregoing  facts  needs  little 
emphasis.  A  difference  between  abimdant  nodule  formation  And  the 
absence  of  nodules,  which  may  affect  the  value  of  a  legume  crop  in 
the  ratio  shown,  can  not  fail  to  conumind  attention  when  its  betring 
on  successful  farming  is  once  realized.  It  is  not  Plough  merely  to 
count  yields  in  pounds  or  tons.  The  composition  of  crops  for  feed 
or  green  manure  becomes  in  the  light  of  these  investigations  a  factor 
of  importance. 

G£££H  MAHF&ING  AJTD  IHOCVLAXIOH. 

Generally  speaking,  the  experience  of  scientific  farmers  and  the 
tests  of  agricultural  experiment  stations  agree  ui  ascribing  an  imusual 
benefit  to  succeeding  crops  from  green  manuring  with  leguminous 
crops,  and  this  is  clearly  due  in  considerable  degree  to  the  nitrpgen 
fixed  by  the  root  nodules  and  not  to  the  length  of  the  root  system  oi* 
other  peculiarities  of  leguminous  plants.  Unfortunately,  investi- 
gators have  not  given  sufficient  attention  to  tlie  relative  abundance 
or  scarcity  of  nodules  when  experimenting  with  different  legumi- 
nous crops  for  green  manures.  From  tlie  preceding  data  it  is  e\'ideui 
that  legumes  reach  their  maximum  value  as  green  manui^s  only  when 
abundantly  supplied  with  nodules. 

CONFUSION  OF  NEMATODE  GALLS  WITH  NODTTLES. 

Nematode  galls,  or  root  knots,  are  often  mistaken  for  nodules, 
which  they  resemble  in  appearance.  The  nematode  gall  is  extremely 
injurious,  and  in  regions  where  it  has  been  known  to  exist  it  is  un- 
wise to  plant  crops  favorable  to  the  development  of  the  pesL  Nearly 
all  of  the  legumes  should  be  avoided  in  such  cases.  This  is  impor- 
tant not  only  because  the  legumes  susceptible  to  nematode  attack  an- 
themselves  injured,  but  chiefly  because  they  furnish  conditions  favor- 
able to  the  rapid  development  and  multiplication  of  the  nematodt- 
worms,  and  these  may  become  a  serious  menace  to  succeeding  croj^s  oi 
to  orchard  stock,  which  under  ordinary  conditions  they  would  scarcely 
injure.  There  are,  however,  some  resistant  varieties  *  upon  which  the 
nematode  worm  can  not  devolop,  and  in  infested  regions  these  re- 
sistant varieties  should  be  used  exclusively!.  If  a  leguminous  crop 
with  its  roots  covered  with  what  are  apparently  nodules  makes  a 

«See  Bulletin  247  of  the  New  York  (Ithaca)  Agricultural  KxperliueiK  Stii- 
tion. 

*The   most   important  and   generally   useful  resistant   variety   is  the   Ifvmj 
cowi>ea  {Vigua  aif^cnsis),     lu  the  Southern  States  the  velvet  bean   (^iHCUun 
utilis)  and  Florida  beggarweed  (Mcibomia  mollU)  are  valuable 
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sickly  growth,  or  if  there  is  doubt  as  to  whether  a  legume  is  inocn* 
lated  or  infested  with  nematodes,  samples  for  examination  should  be 
f<H*warded  to  the  Bureau  of  Plant  Industry  of  the  Department  of 
Agriculture. 

WHEir  mOCUIATIOIt  IB  BESIEABLE. 

Inoculation  is  desirable — 

(1)  If  the  soil  has  not  previously  borne  leguminous  crops. 

(2)  If  legumes  previously  grown  on  the  same  land  were  devoid  of 
nodules. 

(3)  If  the  legume  to  be  sown  belongs  to  a  specie^  not  closely 
related  to  one  previously  grown  on  the  same  soil. 

(4)  If  the  soil  produces  a  weak  growth  of  legumes,  even  though 
their  roots  show  some  nodules. 

It  is  significant  of  the  relative  value  of  pure  culture  inoculation 
that  a  high  percentage  of  beneficial  results  is  being  obtained,  not  only 
where  legumes  new  to  the  region  are  being  tried,  but  where  the  ordi- 
nary legumes  used  in  rotation  have  been  inoculated,  a  phenomenon 
which  is  undoubtedly  due  to  the  increased  virility  of  the  nodule- 
forming  bacteria  resulting  from  the  proper  development  of  the  pure 
cultures  in  the  laboratory.  It  is  also  true  that  the  crops  following 
the  inoculated  legumes  have  in  many  cases  shown  gains  not  evident 
in  the  legume  crop.  The  practice  of  inoculating  is  therefore  justified 
where  legumes  are  naturally  inoculated  but  do  not  seem  to  reach  their 
full  vigor  nor  to  give  tlie  best  results  as  green  manures. 

WHEH  nrocuLATioir  IS  XrSELESS. 


Inoculation  is  of  no  valu< 

(1)  If  the  legumes  usually  grown  are  producing  average  yields 
and  the  roots  show  nodules  in  abandanoe. 

(2)  If  the  soil  is  in  such  condition  as  to  prevent  the  normal  growth 
of  the  bacteria  or  of  the  leguminous  plants. 

(3)  If  the  directions  for  handling  the  cultures  are  not  studied 
carefully  and  followed  intelligently. 

(4)  If  the  soil  is  acid  and  in  need  of  lime.  Liming  to  correct 
acidity  is  as  imix)rtant  for  the  proper  activity  of  the  bacteria  as  for 
the  growth  of  the  plants. 

(5)  If  the  soil  needs  fertilizers,  such  as  potash,  phosphoric  acid,  or 
lime.  The  activity  of  the  nodule  bacteria  in  securing  nitrogen  from 
the  air  and  rendering  it  available  to  the  legumes  will  not  take  the 
place  of  such  fertilizing  elements  as  potash  and  phosphorus. 

It  must  be  remembered  that  inoculation  will  not  overcome  results 
due  to  bad  seed,  improper  preparation  and  cultivation  of  the  gronnd. 
and  decidedly  adverse  conditions  of  weather  or  climate.    Before 

316 


14 

attempting  to  inoculate  a  new  crop  the  farmer  should  first  Inform 
himself  thoroughly  concerning  the  proper  handling  of  the  crop  itself; 
otherwise  failure  is  almost  certain.  As  an  illustration,  sowing  alfalfi 
on  hastily  prepared  land,  on  land  foul  with  weeds,  and  on  acid  mils 
or  soils  underlaid  with  hardpan,  is  contrary  to  accepted  practice. 

Free  publications  covering  the  essential  points  in  growing  all  com- 
mon legumes  may  be  obtained  from  the  State  experiment  stations 
and  from  the  United  States  Department  of  Agriculture. 

DANGER  IN  INOCULATION  BY  SOIL  TKANSFEB. 

Very  satisfactory  inoculations  have  been  obtained  by  transferring 
soil  from  old  fields  where  legumes  have  been  grown,  but  there  are 
dangers  incident  to  such  soil  transfer  which  should  be  noted. 

The  source  of  supply  should  be  very  definitely  known,  and  in  no 
case  should  soil  be  used  from  fields  which  have  previously  borne  any 
crops  affected  with  a  fungous  disease,  a  bacterial  disease,  or  with 
nematodes.  Numerous  animal  and  plant  parasites  live  in  the  soil  for 
years  and  are  established  in  so  many  localities  that  it  is  manifeiitlj 
unwise  to  ship  soil  indiscriminately  from  one  portion  of  the  country 
to  another. 

Of  scarcely  less  importance  is  the  danger  of  disseminating  noxious 
weeds  and  insect  pests  through  this  plan  of  inoculating  by  means  of 
natural  soils.  Even  though  weeds  may  not  have  been  serious  in  the 
first  field,  the  great  number  of  dormant  seeds  requiring  but  a  slight 
change  in  surroundings  to  produce  germinatfon  is  always  a  menace. 

If  soil «  is  to  be  used,  however,  whether  obtained  from  near-by  fields 
or  shipped  long  distances,  the  evidence  should  be  clear  that  the  soil 
is  free  from  the  objections  mentioned  above. 

BESULTS  OF  COOPEKATIVE  FIELD  TESTS. 

The  results  of  cooperative  experiments  with  planters  throughout 
the  United  States,  begun  in  the  spring  of  1906  and  reported  upon 
during  the  autumn  of  that  year,  are  presented  here  in  tabular  fomi. 
These  reports  are  divided  into  three  natural  classes :  Successes,  doubt- 
ful results,  and  failures.  To  explain  further  the  plan  followed  in 
this  tabulation,  quotations  from  representative  reports  under  ea^^h 
class  are  given. 

An  examination  of  these  sample  reports  will  show  that  the  suc- 
cesses credited  to  the  culture  have  been  so  recorded  only  when  a  clear 
gain  was  shown  to  be  due  to  inoculation.    A  less  strict  interpretation 

oThe  quantity  of  soil  from  a  thoroughly  Inoculated  field  re|$arded  as  sum- 
dent  for  inoculating  an  acre  of  land  for  alfalfa,  for  instancet  Is  varlousty 
placed  at  200  to  500  pounds. 
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of  the  doubtful  reports  would  place  many  of  them  in  the  column  of 
successes,  and  undoubtedly  many  classed  as  failures  to  secure  inocu- 
lation would  prove  upon  adequate  investigation  to  have  been  failures 
from  causes  other  than  deficient  nodule  formation. 

Tablk  1X1. — Results  of  ewperiments  with  crops  sown  in  connection  with  cultures 
of  nitrogen-gathering  hacteria  in  the  spring  of  1906,^ 


Crop. 


AJfalU 

Red  eloyer 

Oariicn  pea 

(warden  bean 

Oowpea 

Canadian  field  pea. 

Vetch 

807  baao 

Crfmson  clover 

Sweat  pea 

Velvet  bean 

Alsfke 

WbJte  dover 

Peanut- 

Bnr  rlover 

Beffffar  weed 

Japan  dover 

Munr  bean 

Sainfoin... 

'Sweet  dover 


TotaL. 


Suc- 
eeues. 

Doubtful 
results. 

FafluroB. 

Total. 

40S 

667 

182 

1.242 

496 

544 

06 

1,108 

236 

90» 

54 

400 

217 

224 

74 

515 

247 

208 

53 

508 

44 

27 

10 

81 

16 

19 

4 

39 

28 

40 

23 

86 

8 

18 

2 

28 

22 

29 

8 

SO 

10 

14 

2 

26 

•    35 

24 

3 

60 

2 

2 

0 

4 

10 

19 

1 

90 

0 

1 

0 

1 

0 

1 

3 

4 

I 

0 

0 

1 

0 

1 

0 

1 

0 

2 

4 

6 

0 

8 

0 

8 

1,770  ' 

1 

2,087  ' 

489 

4,296 

■  Approximately  8,000  cultures  were  sent  out.  A  little  more  than  half  of  the  reclp- 
lenta  nad  reported  results  at  the  time  this  table  was  prepared.  The  general  relation  re- 
mains about  the  same,  as  additional  reports  have  been  tabulated  since  this  table  was 
prepared. 


BEPOBTS  OF  IHOCVLATIOH  EXPE&DCENTS  CLASSES  AS 

SUCCESSES. 

The  following  are  examples  of  the  experiments  with  nitrogen- 
gathering  bacteria  which  have  been  classed  as  successes: 

Alfalfa. — ^"Nodolee  are  nuinerouB  on  inoculated  ground,  while  I  fail  to  find 
any  on  uninoculated.  Tbe  inoculated  crop  did  fine,  while  the  uninoculated  was 
a  failure,  and  always  has  been  so  far."     (Ballagh,  Nebr.) 

Alfalfa. — *'  I  find  roots  well  filled  with  nodules.  Alfalfa  has  a  good  darii- 
green  color  and  grows  thriftily,  whereas  In  previous  experiments  it  has  kept 
small  and  yellow  for  the  first  three  years.  I  cut  three  fair  crops  this  year, 
although  the  rainfall  was  somewhat  deficient."     (Waupaca,  Wia) 

Alfalfa. — '*  Quite  a  lot  of  nodules  on  inoculated  plants*  and  a  very  good 
8tand;  looks  fine.  Strip  30  feet  wide  and  400  feet  long  not  inoculated  has  very 
IKwr  stand  and  very  few  nodnles."     (Cleveland,  Ohio.) 

Sed  doYer. — "  The  Inoculated  crop  Is  of  a  strong  and  thrifty  growth.  All  the 
seed  that  I  sowed  that  was  not  Inoculated  died  in  forty  to  sixty  days  after 
planting,  as  did  every  clover  field  in  this  vicinity.  There  was  a  marked  differ- 
ence In  the  Inoculated  and  uninoculated  from  the  start ;  the  inoculated  seemed 
a  better  color  and  did  not  die  out  from  the  dr>'  weather  as  the  other  did." 

(Paris,  Mo.) 

Eed  clover. — "  By  count  I  find  from  two  to  four  times  the  number  of  nodules 
on  inoculated  area.     I  Inoculated  20  acres;    used  commercial  fertilizer  on  an 
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adjoining  20  acres,  and  on  a  third  20  acres  nothing  was  used.  One  week  ago  on 
the  inoculated  area  was  to  be  seen  clover  of  a  much  darker  color  and  of  twice 
the  growth  found  on  fertilized  area.  The  results  were  highly  satisfactory  io 
every  respect."     (Lima,  Ohio.) 

Eed  olover. — ''Roots  covered  with  nodules.  Glover  on  adjoining  land,  but 
better  land,  very  poor.  Inoculation  certainly  did  increase  the  nodules  and,  of 
course,  improved  the  crop.  Clover  sown  last  spring  in  this  vicinity  is  poor,  but 
mine  sown  upon  high  sand  hills  is  all  that  I  can  ask;  it  exceeds  my  expecta- 
>tion&  I  am  convinced  that  it  is  useless  to  sow  clover  on  this  ground  without 
inoculation."     (New  London,  Wis.) 

Cowpea. — "  The  growth  of  nodules  was  fully  200  per  cent  better  on  the  inocu- 
lated than  on  a  small  portion  that  was  not  inoculated.  The  increase  of  peas 
over  the  uninoculated  was  fully  three  to  one.  The  increase  of  hay  I  did  not 
take  into  close  consideration,  but  on  a  fair  estimate,  I  think,  about  2)  tons  an 
acre  in  favor  of  inoculated."     (Buttonwood.  Pa.) 

Cowpea. — ^"  There  was  a  good  supply  of  nodules  on  the  inoculated  plot,  one 
plant  having  a  good  handful  of  large  size  at  harvesting  time.  There  were  no 
nodules  on  three  plots  of  the  same  size  that  were  not  inoculated.  The  unin- 
oculated plot  (Whippoorwill)  yielded  6i  pounds  grain;  the  inoculated  plot 
(WhippoorwiU)  9  pounds  grain."     (Pataskala,  Ohio.) 

Cowpea. — "Planted  one-half  acre  in  same  field,  using  no  culture;  both  had 
500  pounds  of  same  fertilizer  per  acre.  Ck>mpared  with  roots  where  culture 
was  used,  found  less  nodules  and  turned  down  scant  growth  of  pea  vines  to  sow 
scarlet  clover  and  rye.  Where  culture  was  used,  found  large  nnmber  of 
nodules  and  rank  growth  of  vines  which  remained  green  until  peas  matured  and 
yielded  20  bushels  per  acre.     Land  now  seeded  to  rye  and  scarlet  clover,  whiob 

is  looking  fine."     (Withans,  Va.) 

Cowpea  followed  by  oati. — "On  a  part  of  the  ground  on  which  the  treated 
cowpeas  had  been  grown  I  planted  oats.  They  turned  out  50  bushels  to  the 
acre,  and  on  ground  where  the  untreated  cowpeas  had  grown  they  turned  out 
only  25  to  30  bushels  to  the  acre,  no  other  fertilizer  being  applied  to  either 
piece  of  ground.  Fields  just  adjoining  mine  have  yielded  only  25  bushels 
an  acre."     (Hammond,  I^a.) 

Cowpea  followed  by  oats. — "  I  made  up  with  supplies  sent  me  from  the  De 
partment  100  gallons  of  liquid  culture,  which  was  distributed  among  1^| 
farmers  in  this  vicinity.  Those  who  planted  peas  for  forage  have  gathered 
twice  the  quantity  of  pea-vine  hay  from  the  ground  In  which  the  inoculated  seed 
were  sown.  I  repeated  last  year's  experiment  in  foUov^ng  the  peas,  after  the 
hay  had  been  cut  off,  with  oats  in  drills.  So  far  as  the  eye  can  judge,  the  im- 
provement in  the  oat  crop  is  proportionally  as  great  as  that  in  the  crop  of  pea 
vines."  Others  in  this  same  group  of  cooperators  reported  as  follows :  **  Cow- 
peas are  practically  unknown  here  (a  large  body  of  land  in  a  bend  of  the 
Coosa  River)  and  when  sown  last  season  without  inoculation  no  nodules  were 
formed.  The  bacteria  secured  largely  increased  the  yield;  3  tons  of  bay 
from  an  acre  of  inoculated  seed,  one-half  ton  (rom  uninoculated  seed;  made 
twice  as  many  peas  on  land  inoculated  as  on  land  not  inoculated.  Season  too 
wet  to  gather  peas."     (Rome,  Ga.) 

Cowpea  followed  by  com. — **  Where  cowpeas  were  grown  last  year  we  have 
com  this  year.  The  field  is  a  4-acre  lot  and  includes  sandy  gravel  as  well  ta 
good  rich  lo6m.  Over  the  entire  portion  where  the  cowpeas  were  grown  with 
the  culture  the  com  has  a  rich  black  color;  on  the  area  where  no  culture  wa9 
used  there  is  a  distinct  differenoo.  the  com  being  smaller  and  not  of  such  dark 
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color.  This  Is  very  distinct,  even  on  the  heavy  loam.  The  growth  of  cowpeas 
^^as  estimated  at  twice  as  much  last  year  where  the  culture  was  used  as  where 
there  was  none.  The  cowpea  crop  was  cut  last  year,  but  on  account  of  continual 
rains  was  left  on  the  ground  and  plowed  under.""     (Vlneland,  N.  J.) 

Bean. — **  Nonculture  beans  grew  slowly,  were  light  green  (though  not  im- 
hcalthy),  and  had  slender  stem  and  sharper  pointed,  more  delicate-looking  leaf. 
Culture  beans  grew  rapidly,  were  stout  and  deep  green,  and  the  leaves  were 
thlckeF  and  blunter  pointed.  Nonculture  beans  bore  ordinarily  well,  and  after 
one  bearing  rusted  and  dried  up.  Culture  beans  were  loaded,  kept  putting 
forth  blossoms,  and  liore  until  frost  killed  them  in  October.  On  the  roots  of 
the  nonculture  beans  there  were  a  few  minute  and  hard-looking  nodules,  and 
the  roots  were  small  and  weak.  On  the  roots  of  the  culture  beans  the  nodules 
were  plentiful  and  juicy;  the  roots  were  long  and  vigorous.  On  reading  your 
account  of  seed  raised  in  pure  sand  from  inoculated  seed,  1  thought  I  would « 
try  coal  ashes,  and  planted  three  hills  of  two  varieties  in  our  last  winter's  ash 
heap,  scooping  out  a  hole,  laying  in  the  beans,  and  covering  with  mixed  earth 
and  ashes.  They  grew  wonderfully  and  bore  until  frost,  and  at  that  time  had 
a    fourth  crop  of  blossoms."     (Woodfords,   Me.) 

Teteh — "A  strip  25  or  30  feet  wide  was  sown  without  inoculation.  That 
part  Inoculated  showed  roots  full  of  fine  nodules,  while  the  plants  uninoculated 
showed  none  at  all.  The  growth  in  the  part  of  the  field  that  had  received  the 
inoculation  was  three  or  four  times  a.<*  great  as  in  that  part  not  so  treated." 
(Irving,  Mich.) 

▼etch  for  oitms  orohard. — "  Vetch  was  tried  three  years  ago  and  gives  good 
results.  Eighty  per  cent  of  our  orchardists  now  plant  legumes  to  plow  under, 
and  find  It  profitable.  Inoculated  vines  about  20  per  cent  heavier  than  unin- 
oculated on  soil  never  having  had  a  crop  of  legumes.  Our  soil  is  a  heavy 
red  clay  adobe,  formerly  a  desert,  and  devoid  of  humus."     (Redlands,  Gal.) 

Garden  pea. — "  Planted  inoculated  and  uninoculated  side  by  side.  Inoculated 
had  many  nodules  and  large  ones;  uninoculated  few  and  small,  and  some 
plants  none  at  all.  Inoculated  foliage  dark  green;  uninoculated  yellowish 
green.  Stems  longed  and  growth  more  vigorous  on  inoculated,  yield  about  double 
that  of  the  uninoculated."     (Parkersburg,  W.  Va.) 

Canadian  field  pea  for  cItmB  orohard. — '^The  pea  vhies  plowed  under  furnished 
Drange  and  lemon  trees  with  plentiful  nitrogen.  Fruit  trees  were  never  so 
vigorous  as  now.  Where  we  did  not  inoculate  we  got  less  vine  and  nodules,  and 
fruit  trees  are  not  so  fine."     (Glendora,  Cal.) 

Canadian  field  pea. — *'  Nodules  well  developed.  No  nodules  on  an  adjacent 
uninoculated  crop  which,  excepting  inoculation,  received  the  same  treatment. 
Peas  and  hay  much  increased  (nearly  doubled)  over  adjacent  uninoculated 
crop."     (Mount  Pleasant.  N.  ,1.) 

Canadian  field  pea. — "The  cultures  were  applied  to  one  ton  of  peas;  the 
other  half  ton  was  planted  without  inoculation.  The  nodules  on  plants  from 
the  inoculated  seed  were  larger  and  twice  as  numerous  as  from  the  uninocu- 
lated. The  inoculated  crop  was  much  more  robust  and  thrifty.  The  planting 
was  done  in  a  foothill  orange  orchard  with  steep  gradients.  The  purpose  of 
the  planting  was  to  prevent  washing,  as  well  as  for  fertilization.     I  planted  the 


« The  yields  from  these  two  portions  were  reported  later  as  follows :  Com 
following  uninoculated  cowpeas  averaged  75  bushels  an  acre;  corn  following 
inoculated  cowpeas  averaged  105  bushels  an  acre.  These  figures  are  for  com 
on  the  ear. 
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Inoculated  seed  in  one  direction  and  the  nninocnlated  croeain^  It  In  open  sptos 
at  right  angles.  The  result  was  a  decided  checkerboard,  with  inoculated  fwd 
producing  a  crop  twice  as  vigorous  and  high  as  the  other."     (Glendora,  Cal.) 

Soy  bean. — '*  Inoculation  increased  nodules.  On  part  of  ground  I  sprntd 
s6il  from  a  soy-bean  field;  on  part  I  planted  seed  with  InocnlatiBg  caltiires; 
part  of  the  field  had  no  soil  or  Inoculated  seed.  Both  liiocalated  seed  and  toil 
from  a  soy-bean  field  caused  rigorous  growth  of  nodules ;  no  nodnlea  on  groond 
not  treated.  Inoculated  crop  was  dark  green  in  color ;  unlnocuiated  llgbt 
green.  Where  soil  was  fertile  the  growth  was  about  equal,  but  where  soil 
was  poor  the  growth  of  the  inoculated  bean  was  more  than  double  that  of  tbe 
uninoculated.''     (CazenoYia,  N.  Y.) 

Peanut. — "  I  planted  one  gallon  of  seed  not  treated  through  the  center  of 
the  lot,  making  14  rows.  They  were  very  inferior,  with  nodules  about  50 
per  cent  in  number  and  about  one-half  the  size  of  those  treated.  I  consider  tbe 
gain  for  the  inoculated  crop  at  least  100  per  cent."     (WInterpock,  Va.) 

Sweet  pea. — "About  one-third  of  plot  I  did  not  inoculate.     In  this  area  I 

could  not  find  a  single  nodule,  though  the  roots  of  the  inoculated  portion  were 
literally  loaded  with  them.  The  whole  plot  was  manured  the  same  and  bad 
the  same  treatment  all  the  season.  The  vines  on  the  inoculated  portion  were 
more  rank  and  would  weigh  three  or  four  times  aa  much  apiece  as  those  on  tbe 
uulnoculated  portion.  There  were  noticeably  more  and  better  bloasoma  from 
the  inoculated  plot.*'     (Townsend  Harbor,  Mass.) 

CriayMu  olover. — "  Inoculated  clover  had  five  times  the  number  of  nodules  ts 
that  not  treated;  in  fact,  they  were* perfect  Two  acres  uninqpolated  did  not 
have  as  much  clover  as  10  square  feet  where  treated.  The  api)ea ranee  of 
inoculated  field  is  fine — stalks  large  and  healthy ;  stalks  on  unlnocuiated  portion 
small  and  few."     (Manheim,  Pa.) 

BEPOBTS  OF  IHOCTTLATIOy  EXPBBIICENTS  GLA88EB  AS 

"  BOTIBTFUI.'* 

The  following  are  examples  of  reports  which  have  been  placed  in  the 
doubtful  class: 

Alfalfa* — ''There  is  a  good  amount  of  nodules  on  roota  No  other  field  of 
unlnocuiated  alfalfa  here;  so  I  cau  not  compare.  General  appearance  good.** 
(Jefferson,  Oreg.) 

Alfalfa. — "  Could  see  no  difference  between  the  inoculated  and  unlnocuiated : 
first  cutting,  considerable  weeds;  second  catting  averaged  1  ton  per  acre  gixid 
alfalfa."     (Floyd,  Tex.) 

Alfalfa. — "  I  failed  to  secure  a  stand;  tbe  wind  blew  tbe  ground  so  that  tbe 
young  plants  were  destroyed.'*     (Hansford,  Tex.) 

Alfalfa. — **  I  nm  sorr>'  to  report  alfalfa  was  an  entire  failure,  I  think  <^ 
account  of  ground  being  too  wet."     ^ranlsteo.  N.  Y.) 

Ecd  clover. — "  This  field  has  never  had  a  very  good  stand  of  clover  and 
it  does  not  seem  much  better  this  year.  Examined  plants  from  both  parts  of 
field  and  both  so<»mpd  to  have  plenty  of  nodules;  possibly  more  plants  and  uht*- 
nodules  on  Inoculated  portion.**     (West  Chester.  Pa.) 

Red  clover. — **  Can  not  tell  as  to  results.    We  had  six  weeka  of  dry  weather. 

and  my  seed  did  not  come  up."     (Mohemenco,  Va.) 
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Garden  pea. — "A  very  wet  season  made  the  crop  a  failure.  No  (conclusions 
could  be  drawn.*'     (Hanover,  N.  H.) 

Garden  pea. — *'Very  few  nodules  noticeable.  No  Increase  In  crop;  perhaps 
the  culture  had  been  mixed  too  long  before  being  applied  to  seed — had  stood 
ubout  ten  days."     (Hanover,  N.  H.) 

Cowpea. — '*  Roots  full  of  nodules ;  peas  grew  rank  whether  inoculated  or  not 
The  cowi>ea  seems  to  grow  here  so  well  that  I  do  not  think  artificial  inocula- 
tion any  benefit  when  the  season  is  wet  and  warm,  as  it  was  this  year.** 
( Millersville,  Md.) 

Cowpea. — **  I  could  not  tell  much  difference  between  inoculated  and  uninocu- 
lated.  Owing  to  excessive  rain,  the  peas  were  almost  drowned  out  and  it  was 
not  a  fair  test."     (Greensbgro,  N.  C.)     ' 

Cowpea. — "  I  can  not  tell  very  much  difference  in  quantity  of  nodules  on 
Inoculated  and  uninoculiited  seed ;  if  there  was  any  difference,  it  was  in  favor 
of  the  treated  seed.  The  appearance  of  the  treated  seed  is  darker  than 
untreated."    (Valle  Cruces,  N.  C.) 

BEPOETS  OF  INOCTTLATION  EZPEBIMENTS  CLASSED  AS 

FAHTTBES. 

Examples  of  results  classified  as  failures  follow : 

Alfalfa. — **The  nodules  were  not  present  at  any  time.  The  plants  grew 
nicely  for  a  time,  then  died,  as  they  did  formerly  on  an  adjoining  plot  of  land. 
No  crop  of  alfalfa  ever  matured  on  this  or  any  adjoining  lands.**  (Rome, 
Tenn. ) 

Bed  eloTer. — "Could  not  find  any  nodules  on  either  inoculated  or  uninocu- 
lated  crop.  It  is  the  first  clover  ever  sown  on  that  field;  it  has  been  in  wheat 
and  com  for  thirty  years.  Crot  a  good  stand,  but  it  is  mostly  small,  except  where 
stable  manure  was  spread."    (McMlnnville,  Tenn.) 

Cowpea. — **  I  examined  peas  on  all  parts  of  my  place  and  found  but  few 
nodules.  I  could  find  no  difference  in  the  treated  and  untreated  seed;  I  am 
Inclined  to  think  my  inoculation  was  not  right  when  I  used  it  My  land 
appears  to  be  without  the  proi)er  bacteria;  nodulen  are  almost  entirely  lacking, 
and  of  course  I  can  get  but  little  results  from  my  pea  crop.*'     (Moro,  Ala.) 

Soy  bean. — **  Plants  were  carefully  dug.  but  had  no  sign  of  nodules,  either 
treated  or  untreated.  <!ulture  may  have  been  beyond  the  milky  state  but  did 
not  appear  frothy.  Good  rank  root  system  but  no  nodules."  (Higganum. 
Conn.) 

Ctarden  bean. — **  I  examined  the  roots  at  different  times  and  found  only  two 
nodules  on  the  roots,  and  they  were  iniperfei*t  in  appearau(*e.  There  was  no 
perceptible  difference  betAveen  inoculated  and  un inoculated."  (ReedsviUe, 
W.   Va.) 

Oardeii  pea. — "  No  nodules  on  either  inoculated  or  un  inoculated ;  no  differ- 
ence In  growth.  Extremely  dry  weather  seemed  to  be  the  only  cause  for  this 
l>eing  the  poorest  crop  I  have  ever  grown."     (Ashland.  Va.) 

Vetch. — ''Inoculation  had  no  effect;  total  failure;  no  difference;  soil,  sandy 
loam,  very  poor  and  hungry."     (Anamosa.  Iowa.) 
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STJMMABT. 

1.  Abundant  nodule  formation  improves  the  chemical  compositio:. 
as  well  as  increases  the  quantity  of  a  leguminous  crop. 

2.  Leguminous  crops  with  nodules  are  more  valuable  as  grtt: 
manure  than  leguminous  crops  lacking  nodules. 

3.  Nematode  galls  or  root-knots  resemble  nodules  in  appearance, 
but  they  are  very  injurious  and  care  should  be  taken  not  to  confti**^ 
the  two  growths. 

4.  It  is  wisest  to  depend  upon  pure  cultures  for  inoculating  pur- 
poses. If  soil  is  to  be  used,  however,  great  precautions  should  K 
taken  in  selecting  and  handling  the  ^il  to  guard  against  tL> 
introduction  of  weeds  or  plant  diseases. 
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THE  AGRICULTURAL  EXPERIMENT  STATIONS. 

AIlSSOl'BI — 


Alabama — 

College    Station:    Auhurti:    J.    F. 

Duggar." 
Canebrake     Station:     Vniontown; 

F.  D.  Stevens." 
Tuskegee    Station:    Tuskegee;   G. 

W.  Carver.fl 

Alaska — Sitka:  C.  C.  Georgeson.^ 
Arizona — Tucson:  R.  II.  Forbes." 
Arkansas — Fayetteville:    W.    G.    Vln- 
cenhellerl« 

California — Berkeley :    E.  J.  Wick8on.<» 
CoLORAix) — Fort  Collins:  L.  G.  Carpen- 
ter." 
Con  necticut — 

State  Station:  New  Haven;  E.  H. 

Jenkins." 
Storrs  Station:  Storrs;  L.  A.  Clin- 
ton." 
Delaware — Newark:  Harry  Hayward." 
Florida — OainesviUe:  P.  11.  Rolte." 
Georgia — Experiment:  Martin  V.  Cal- 

vin.a 
Hawaii — 

Federal  Station:  Honolulu;  J.  G. 

Smlth.» 
Sugar    Planters'    Station:    Hono- 
lulu; C.  F.  Eokart." 
Idaho — Moscow:  II.  T.  Frencb." 
Illinois — Vrhana:  E.  Davenport* 
Indiana — Lafayette:  A.  Goss." 
Iowa — Ames:  C.  F.  Curtlss.« 
Kansas — Manhattan:  C.  W.  Burkett« 
Kentucky — Lexington:  M.  A.  Seovell." 
Louisiana — 

State  Station :  Baton  Rouge. 
Sugar     Station:     Audubon     Park, 

New  Orleans. 
North     Louisiana     Station :     Cal- 
houn;   W.    R.    Dodson     (Baton 
Rouge). ^ 
Maine — Orono:  C.  D.  Woods.* 
Maryland — College  Park:  H.  J.  Pat- 
terson." 
Massachusetts — Amherst:       W.       P. 
Brooks.* 

Michigan — E ast  Lansing:    CD. 

Smith.* 
Minnesota — St.     Anthony    Park,    BU 

Paul:  E.  W.  Randall.* 
Mississippi — Agricultural    College: 

W.  L.  Hutchinson." 


College  Station:  Columbia;  H.  2 

Waters.* 
Fruit    Station :    Mountain    Grot-* : 
P.  Evans.* 
Montana — Bozeinan:  F.  B.  Linfieid.>> 
Nebraska — Lincoln:  E.  A.  Burnett* 
Nevada — Retw:  J.  E.  Stubbs.» 
New     Hampshire — Durham:     E,     I» 

Sanderson.* 
New   Jersey — Nar  Brunswick:   E.  B 

Voorhees.* 
New    Mexico  —  Agricultural    CoJl^*f* . 

L.  Foster." 
New  York — 

State    Station:     Genet-a:    W.    H 

Jordan.* 
Cornell    Station:    Ithaca;    l^    11 
Bailey." 
Nobth  Caboijna — 

College    Station :     West    Hahiot  : 

C.  B.  Williams.* 
State    Station:    Raleigh:    B.    w 
Kllgore.* 
North  Dakota — Agricultural  Coileof- 

J.  H.  Worst* 
Ohio — Wooster:  C.  R  Tborne,« 
Oklahoma — Stillwater:    W.     T-.     Enc- 

Ilsh.'» 
Oregon — Corvallis:  J.  Wltbycombe.* 
Pennsylvania — State    College:   T.    F 
Hunt." 

Porto  Rico — Mayaguez:  I).  W.  Mii} 
Rhode      Island  —  Kingston:      H,     J 

Wheeler." 
South  Carolina — Clemson  Coilege:  J. 

N.  Harper." 
South  Dakota — Brookings:  J.  W,  Wil- 
son.* 
Tennessee — Knoxi^ille:    H.     A.     M«»r 
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EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Beal  aud  the  Staff  of  the  Exi>erimeut  Station  Kecord. 


Experiment  Station  Woric  is  a  subseries  of  brief  iwpiilar  bulletins  compiled 
from  the  published  rei)ort8  of  the  agricultural  experiment  stations  and  kindreil 
institutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments  at 
the  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
wsiy  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them,  and 
experience  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must  not  be  depended  uiK)n  to  produce  *'  rules  for  farming." 
How  to  apply  the  results  of  exi>eriments  to  his  own  conditions  will  ever  remain 
the  i>roblem  of  the  individual  farmer. — A.  C.  True,  Director,  Olflce  of  Experi- 
ment Stations. 
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EXPERIMENT  STATION  WORK/ 


SISTEIBXTTINO   MANXTBE  ARB  FEBTUIZEBS.' 

Tn  a  bulletin  dealing  with  the  nse  of  fertilizers  in  Mississippi, 
E.  B.  Ferris,  in  charw  of  the  substation  at  McXeill,  makes,  as  a 
i-esult  of  his  experience,  some  practical  suggestions  of  general 
interest  regarding  different  methods  of  distributing  manure  and 
fertilizers.  He  states  that  "  there  are  two  general  methods  of  ap- 
plying fertilizers  and  manures — broadcast  and  in  the  drill.  It  is 
thought  best  to  make  very  large  applications  broadcast.  *  ♦  * 
Roughly  speaking,  we  would  say  that  any  application  of  commercial 
fertilizers  heavier, than  1,000  pounds  per  acre  would  best  be  applied 
broadcast  and  any  smaller  amount  in  the  drill.-' 

USE  OF  THE  MANUEE  SPBEADEB. 

^'A  manure  spreader  is  the  best  and  cheapest  means  of  handling 
barnyard  manure,  provided,  of  course,  there  is  enough  of  this  ma- 
nure on  the  farm  to  justify  one  in  investing  about  $100  in  such  a 
machine.  These  manure  spreaders  can  be  regulated  to  distribute 
uniformly  almost  any  quantity  of  manure  per  acre,  and  will  apply  it 
either  broadcast  or  in  the  drill.  They  can  also  be  used  for  making 
heavy  applications  of  commercial  fertilizers.'' 

PARKING. 

The  merits  of  parking  as  a  means  of  distributing  manure  on  light 
soils  were  tested  at  the  McNeill  substation  in  the  following  way: 

In  the  faU  and  winter  of  1902-3,  30  head  of  steers  were  penned  on  5  acres 
of  land  and  fed  for  one  hundred  days  on  cotton-seed  meal  and  huHs.  The 
tron^hs  were  moved  at  Intervals  so  as  to  cause  the  cattle  to  distribute  the 
manure  as  evenly  as  possible  over  the  land,  and  several  times  during  the  feed- 
ing period  the  land  was  plowed  to  prevent  the  washing  of  the  manure  over  the 
surface.  The  laud  being  comparatively  level,  very  little  of  this  manure  was 
lost,  and  the  soil,  being  of  a  sandy  nature,  was  not  injured  by  the  tramping  of 
the  cattle  even  in  the  wettest  weather.  The  effect  of  this  manure  on  subsequent 
crops  has  been  quite  marlced,  being  practically  as  great  in  1006  as  It  was  in 

^A  progress  record  of  experimental  inquiries,  published  without  assumption 
of  responsiblUty  by  the  Department  for  the  correctness  of  the  facts  and  con- 
clusions reported  by  the  stations. 

^Compiled  from  Mississippi  Sta.  Bui.  90. 
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1903,  the  first  year  after  the  work  was  done.  *  ♦  ♦  The  average  yield  of  cot- 
ton on  the  unfertilized  soil  (at  McNeill)  has  been  405  pounds  per  acre  of  seed 
cotton,  while  three  years*  results  on  this  par-ked  land  show  an  average  yield 
of  1,253  pounds  i>er  acre ;  the  yield  of  cotton  grown  for  four  years  continaously 
on  the  same  land  and  fertilized  with  a  mixture  of  two  parts  acid  phosphate  and 
one  part  cotton-seed  meal  at  the  rate  of  300  pounds  per  acre  has  averaged 
933.5  pounds  of  seed  cotton  per  acre,  while  the  average  of  three  results  with  tbe 
sjime  fertilizer  on  the  ptirked  land  has  been  1,840  pounds  per  acre;  the  yieM 
of  eori^  for  three  years  has  averaged  21.4  bushels  more  per  acre  on  the  i>ark«i 
land  than  on  similar  soils  unmanured. 

This  shows  that  under  favorable  conditions  of  soil  and  climate 
parking  may  be  a  very  cheap  and  efficient  means  of  distribiitiiii: 
manure. 

USE  OF  THE  FEBTILIZEB  DISTRIBUTEB. 

'*  The. best  and  most  economical  way  of  applying  commercial  fer- 
tilizers in  the  drill  is  by  means  of  a  fertilizer  distributer."  Mr.  Ferris 
has  tried  and  recommends  a  form  of  drill  distributer  looking  very 
much  like  an  ordinary  cotton-planter,  which  will  apply  practically 
any  (juantity  of  fertilizer  per  acre  from  100  to  600  pounds,  and  cost< 
between  $4  and  $6. 

HAND    APPLICATION. 

Mr.  Ferris  states  that  while  a  good  proportion  of  the  fertilizer^ 
used  is  {>pplied  by  hand,  wind  is  likely  to  make  this  method  unsati>- 
factory.  "A  cheap  tin  fertilizer  horn  about  4  feet  long  and  costing 
20  to  25  cents  enables  one  to  do  this  work  much  better  and  with  a 
gr^p^t  deal  less  stooping." 

WINTEEKILLING  OF  PEACH  BJTDS.^ 

Winterkilling  of  buds  is  the  cause  of  frequent  and  large  losses  ii» 
peach  growing.  The  injury  is  sometimes  due  to  the  starting  of  tlie 
buds  before  danger  of  late  spring  frosts  has  passed  or  to  their  swell 
ing  during  exceptionally  warm  winter  periods.  By  inducing  trees  to 
mature  buds  late  in  the  fall  the  buds  will  not  finish  their  resting 
period,  and  so  will  not  be  likely  to  start  in  the  spring  until  danger  of 
frost  and  cold  is  past. 

In  a  recent  bulletin  of  the  Missouri  Station  W.  H.  Chandler  rep<Mts 
the  results  of  investigations  which  were  undertaken  to  ascertain  tlie 
effects  of  severe  pruning  and  methods  of  training,  thinning,  and  cul- 
tivation on  the  hardiness  of  peach  buds  and  to  determine  the  relative 
hardiness  of  different  varieties.  The  more  important  of  these  results 
obtained  are  summarized  as  follows : 

It  is  well  known  that  the  vigor  of  growth  of  a  peach  tree  can  be  increased 
by  heading  back,  by  cutting  off  n  considerable  portion  of  the  aids  of  tbe 
branches  in  late  winter  or  early  spring  when  the  fruit  buds  have  all  been  killed. 

°  Compiled  from  Missouri  Sta.  Bui.  74. 
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ThiB  Is  an  excellent  treatment  to  enable  trees  to  reoorer  from  injnry  to  the 
wood  by  severe  winters. 

The  fruit  buds  formed  on  this  vigorous  growth  of  new  wood  in  sections  north 
of  Missouri  are  more  liable  to  Injury  from  ^e  cold  of  the  following  winter. 

The  buds  on  this  vigorous  new  wood,  however,  finish  their  resting  period  • 
later  and  are  therefore  not  so  readily  started  into  growth  by  warm  periods  in 
winter  to  be  killed  by  cold  periods  following. 

In  Missouri,  especially  the  southern  half,  there  is  in  nearly  every  winter 
warm  weather  to  start  the  buds  into  growth  to  a  small  or  large  extent. 

In  most  of  Missouri,  then,  fruit  buds  on  trees  that  have  made  rather  a  vigor- 
ous growth,  caused  by  reasonably  severe  heading  back  or  by  cultivation,  are 
the  less  liable  to  winter  injury.  This  has  been  true  In  the  Missouri  Experiment 
Station  orchard  and  in  others  during  each  of  the  last  two  years. 

Heading  back  may  be  too  severe,  however,  since  in  any  year  the  fruit  buds 
most  likely  to  come  through  the  winter  safely  are  those  at  the  base  of  the 
whips  of  new  wood,  and  if  the  heading  back  has  been  too  severe  the  growth 
wiil  be  so  dense  that  no  fruit  buds  will  be  formed  at  the  base  of  those  whips. 

In  the  experiment  station  orchard  the  trees  having  the  smallest  i)ercentage  of 
buds  killed  were  those  trained  to  a  spreading,  oi)en  head,  and  forced  by  pruning 
and  cultivation  to  make  a  vigorous  growth. 

The  fruit  on  trees  with  st)reading  heads  does  not  rot  so  badly  as  that  oil  trees 
with  dense  heads. 

The  fruit  on  trees  making  rather  a  vigorous  growth,  unless  the  growth  is 
too  vigorous,  is  larger  than  that  on  trees  making  smaller  growth.  This  is  true 
except  with  early  varieties,  where  a  tree  making  a  rather  small  wood  growth 
bears  the  better  fruit. 

Thinning  the  fruit  enables  the  tree  to  set  more  hardy  fruit  buds  for  the  next 
crop. 

In  the  station  orchard  where  only  one  side  of  a  tree  was  thinned  the  side  not 
thinned  had  from  5  per  cent  to  40  per  cent  more  of  its  fruit  buds  killed  by  a 
temperature  of  6'  P.  below 'zero  on  February  5,  1007. 

Many  varieties,  like  the  Elberta,  Crawford,  Golden  Gate,  Oldmixon,  and 
others,  the  fruit  buds  of  which  are  known  to  kill  badly  in  Missouri,  do  so  be- 
cause they  finish  their  resting  periods  early  and  are  therefore  easily  pushed 
into  slight  growth  on  warm  days  in  winter. 

Varieties  of  Chinese  Cling  and  green-twigged  types  (excepting  the  Elberta, 
which  has  more  the  character  of  the  Persian  race)  are  generally  late  in  finish- 
ing their  resting  periods  and  are,  therefore,  better  adapted  to  the  Missouri 
climate. 

The  results  of  the.se  experiments  show  that  m  general  those 
treatments  which  induce  vigorous  growth  of  new  wood,  prolonging 
thereby  the  resting  period  of  the  buds,  lessen  the  danger  of  winter 
killing.  It  is  thus  seen  that  good  cultivation,  pruning,  thinning, 
and  the  like,  which  are  commonly  employed  to  improve  the  quantity 
and  quality  of  fruit,  also  tend  as  a  rule  to  lessen  the  danger  of  win- 
ter killing  referred  to.  In  pruning,  however,  it  should  be  remem- 
bered that  the  young  whips  produced  are  more  sensitive  to  prolonged 

cold  in  winter  than  harder  wood,  and  the  trees  should  be  headed  back 

•-  ■    -  ... 

^  Plants  generally  have  resting  i>eriods,  a  i)erlod  when  without  si)ecial  treat- 
ment they  can  not  be  forced  into  growth. 
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only  into  2-year-old  wood.    The  Missouri  experiments  indicate  that 
the  purple-twigged  varieties  as  a  rule  finish  their  resting  period  ^ 
earlier  than  the  green-twigged  varieties,  and  hence  are  more  likely  to 
be  winterkilled,  and  this  offers  a  possible  basis  upon  which  to  develop 
more  resistant  and  safer  varieties. 

EiTECT  OF  FERTILIZEES  ON  THE  COLOE  OF  APPLES.' 

The  opinion  is  sometimes  advanced  in  popular  articles  on  the 
subject  of  apple  culture  that  the  use  of  such  fertilizers  as  potash  and 
phosphoric  acid  will  improve  the  color  of  fruit.  In  cases  where 
these  particular  elements  are  seriously  lacking  in  the  soil  it  seems 
reasonable  to  believe  that  their  addition  in  some  available  form  will 
promote  a  better  all-around  development  of  the  fruit,  color  included. 
since  both  of  these  elements  are  known  to  be  important  constituent> 
of  the  apple.  On  the  other  hand,  scientific  knowledge  with  reganl 
to  the  real  value  of  potash  or  phosphoric  acid,  or  any  other  fertilizer, 
in  improving  the  color  of  fruit  appears  to  be  too  limited  to  warrant 
the  apple  grower  in  resorting  to  a>mmercial  fertilizer  as  a  si>eoifir 
treatment  for  that  purpose. 

In  this  connection  experiments  conducted  at  the  New  York  State 
Station  by  S.  A.  Beach,  and  recently  reported  by  U.  P.  Hedrick,  are 
of  special  interest.  These  experiments  were  begim  in  1893  on  an 
orchard  of  43-year-old  apples  on  sloping  upland  with  a  medium 
heavy  clay  soil.     They  were  completed  in  1904. 

Througbont  the  exi^erlments  the  orchard  was  given  clean  cultiTation  until 
about  August  1,  and  was  then  seeded  to  a  cover  crop  of  oats,  barley,  or  clover. 
*  *  ♦  There  wer6  94  trees  in  the  test,  representing  the  following  varieties; 
Baldwin,  Fall  Pii)pin,  Uhode  Island  Greening,  Koxbury,  and  Northern  Spy. 
The  orchard  was  divided  into  8  plats,  4  treated  and  4  untreated.  Wood  ashes 
were  applied  to  the  treated  plats  at  the  rate  of  100  pounds  i)er  tree,  or  4,^^» 
pounds  i)er  acre.  During  the  last  seven  years  of  the  exiierinient  acid  phosphai it- 
was  applied  at  the  rate  of  8i  pounds  per  tree,  or  408  pounds  per  acre.  Calcnhi 
tiona  made  from  analyses  of  the  fertilizers  show  that,  on  the  average.  l«n» 
pounds  i>er  acre  of  actual  potash  were  applied  each  year;  72  poiinds  of  phos 
phoric  acid  from  the  ashes  and  57  pounds  from  the  acid  phosphate:  and  Uuie 
at  the  rate  of  32  pounds  per  tree,  1,.5.36  jwunds  per  acre.  The  amounts  are  m 
excess  bf  the  usual  recommendations  of  these  fertilizers  for  apples. 

Yield  and  color  of  fruit  were  the  two  standards  used  for  measurini: 
the  effects  of  the  fertilizer.  As  for  the  increase  in  yield,  it  is  reporteti 
that  the  results  were  practically  negative  from  a  financial  standpoint. 

With  regard  to  color  it  is  stated  that — 

Taken  as  a  whole,  the  results  are  disappointing.  They  lack  uniformity  and 
were  not  decided  enough  in  a  sufficient  number  of  the  twelve  seasons  to  enable 
us  to  state  that  the  addition  of  the  substances  applied  heightened  the  color  of 

«  Compiled  from  New  York  State  Sta.  Bui.  289.  See  also  \\  S.  I>ept.  Ajrr^ 
Office  Kxpt.  Stas.  Ri)t.  1903,  p.  537. 
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apples  under  the  condltionB  of  this  experiment.  The  effects  varied  not  onl> 
from  season  to  season,  but  varieties  varied  greatly  in  some  seasons,  and  in  others 
tho  same  variety  would  color  dlfferaitly  in  plats  receiving  the  same  treatment. 
When  we  consider  the  number  of  factors  which  are  known  to  influence  color  in 
fruit  we  can  not  assume  with  any  degree  of  certainty  that  the  results  set  forth 
above  show  that  the  addition  of  these  fertilizers  changed  the  color  of  the  fruit 
in  this  experiment  in  any  season.  Thus,  exposure  to  light ;  the  intensity  of  the 
light;  amount  of  foliage  on  the  tree;  the  healthfulness  of  the  foliage;  the 
amount  of  stored  food  in  the  plant;  soil  heat;  the  texture  of  the  soil — all  of 
these,  besides  potash  and  phosphoric  acid,  have  an  influence.  The  relations  of 
these  factors  are  so  intricate  that  it  is  almost  impossible  to  separate  them  in  an 
experiment  like  this,  and  especially  as  the  differences  were  so  slight. 

A  comparison  of  the  color  data  with  meteorological  data  for  the  twelve-year 
period  shows  that  the  treatment  seemed  to  have  an  influence  In  coloring  fruit 
only  in  those  years  when  the  apple  did  not  develop  well,  as  in  1893  and  1902 ; 
and  that  in  other  seasons,  as  in  1896,  1900,  1904,  when  climatic  conditions  were 
favorable  to  the  development  of  fruit  and  foliage,  the  coloring  was  as  nearly 
perfect  on  the  untreated  as  on  the  treated  plats. 

It  is  not  to  be  inferred  from  the  results  of  this  experiment  that 
commercial  fertilizers  are  never  needed  in  the  apple  orchard,  but 
they  do  appear  to  show  that — 

An  orchard  soil  may  not  need  potash,  phosphoric  acid,  nor  lime,  even  though 
the  soil  may  have  been  cropi>ed  a  half  century;  that  In  a  soil  which  produces 
apples  of  poor  color,  potash  and  phosphoric  acid  may  not  improve  the  color; 
nnd  that  the  apple  does  not  seem  to  be  as  exhaustive  of  soil  fertility  as  farm 
crops.  The  experiment  suggests,  as  well,  that  to  assume  without  definite 
knowledge  that  u  tree  needs  this  or  that  plant  food,  often  leads  to  the  waste 
of  fertilizing  material ;  and  that  in  the  matter  of  fertilizing  an  orchard  a  fruit 
grower  should  experiment  for  himself,  since  an  orchard's  need  of  fertilizer  can 
be  determined  only  by  the  behavior  of  the  trees  when  supplied  with  the  several 
plant  foods. 

BIHOINO  HEBBACEOTJS  PLANTS.  ^ 

TT.  P.  Hedrick,  O.  M.  Taylor,  and  R.  Wellington  recently  reported 
from  the  New  York  State  Station  the  results  of  an  experiment  in  the 
ringing,  or  girdling,  of  tomatoes  and  chrysanthemums.  This  is  prac- 
tically a  new  field  of  investigation.  The  first  work  to  be  noted  along 
this  line  was  that  of  L.  Daniel,  a  French  investigator,*  who  con- 
ducted the  experiment  with  different  species  of  crucifers,  eggplants, 
and  tomatoes.  With  cabbage  and  Brussels  sprouts  the  operation  re- 
sulted in  a  more  open  head  combined  with  a  decrease  in  size.  With 
these  plants,  as  well  as  with  kohl-rabi  and  ruta-bagas,  ringing  ap- 
peared not  only  to  have  no  practical  value,  but  was  also  detrimental 
to  their  best  development.  With  eggplant,  however,  the  size  of  the 
fruit  was  nearly  doubled  by  ringing  and  was  also  considerably  in- 
creased with  tomatoes,  although  the  flavor  of  the  fruit  was  unfavor- 

«  Compiled  from  New  York  State  Sta.  Bui.  288. 

*rompt.  Rend.  Acad.  Sci.  [Parisl,  131  (1900).  p.  1253.  See  also  Amer.  Gard., 
22  (1901).  No.  328,  p.  245. 
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ably  influenced.  In  1901,  XT.  P.  Hedrick,  in  writing  of  an  experi- 
ment conducted  by  one  of  his  students  in  the  ringing  of  chrysanthe- 
mums, said  "that  all  competent  judges  who  looked  over  the  experi- 
ment agreed  that  there  was  an  increase  in  size,  and  that  the  blossoms 
were  hastened  in  their  development. 

These  results  were  not  considered  conclusive,  however,  and  were 
offered  principally  with  the  view  of  creating  a  greater  interest  along 
this  line. 

Ringing  has  been  employed  to  some  extent  with  woody  fruit- 
bearing  plants,  such  as  the  apple,  the  grape,  and  the  currant,  as  well 
as  with  other  tree  fruits  to  a  lesser  degree  for  some  time  past.  The 
outcome  has  been  by  no  means  uniform,  and  growers  are  usually 
advised  to  submit  the  practice  to  experiment  under  conditions  com- 
mon to  their  own  soil,  climate,  etc.,  before  making  free  use  of  it. 

On  the  other  hand,  under  favorable  conditions,  ringing  has  ap- 
peared "  to  cause  unproductive  plants  to  set  fruit,  to  increase  the 
size  of  the  fruits  and  thereby  the  productiveness  of  the  plant,  and  to 
hasten  the  maturity  of  the  fruit."  Work  with  grapes  and  apples 
along  this  line,  in  which  the  results  appeared  to  be  favorable,  was 
reported  by  the  Massachusetts  Hatch  Station.^  The  New  York  State 
Station  also  reported  favorable  results  in  some  instances  with 
grapes.^ 

With  regard  to  the  recent  New  York  State  Station  experiment  with 
tomatoes  and  chrj'^santhemums,  the  authors  state  that  "  if  ringing 
would  bring  herbaceous  plants  into  fruiting,  increase  the  productive- 
ness, and  hasten  the  maturity  of  the  product,  as  with  grapes  and 
apples,  the  operation  would  be  of  especial  value  in  growing  some 
greenhouse  plants,  since  the  qualities  mentioned  are  essential  to  suc- 
cess in  growing  commercial  crops  under  glass.  It  would  commend 
itself,  too,  because  the  devitalization  which  eventually  follows  the 
ringing  of  plants  would  be  of  little  consequence  with  most  of  those 
grown  in  the  greenhouse,  since  they  are  grown  for  but  one  or  two 
seasons  and  then  discarded."  Both  the  tomatoes  and  chrysanthe- 
mums were  grown  in  the  greenhouse  imder  normal  successful  condi- 
tions. Several  plants  of  the  Lorillard  tomato  were  ringed  in  the 
winter  of  1905-6.  The  plants  were  trained  to  a  single  stem.  "  The 
members  of  one  group  of  plants  were  ringed  as  soon  as  the  second 
cluster  of  fruits  had  set ;  those  of  the  second  group  when  the  fourth 
cluster  had  set.  Plants  in  a  third  group  were  unringed.  Ring^ing 
consisted  of  removing  a  five-eighths  inch  strip  of  bark,  cutting 
through  the  woody  tissue." 

«Amer.  Florist,  17  (1901),  p.  720. 

^Massachusetts  Sta.  Bui.  1. 

«  New  York  State  Sta.  Bui.  151.    See  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  105. 
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Several  varieties  of  chrysanthemums  were  treated  in  practically  the 
same  manner  in  the  Hutumn  of  1906.  The  first  group  was  ringed 
just  as  the  buds  appeared,  the  second  about  two  weeks  later,  when  the 
buds  were  one-third  grown. 

The  results  of  the  ringing  as  noted  in  various  ways  were  disap- 
pointing. With  the  tomatoes  the  time  of  maturity  was  unaffected, 
the  average  number  of  fruits  was  reduced  18  per  cent  by  the  first 
ringing  and  10  per  cent  by  the  second  ringing,  and  the  effect  on 
the  weight  of  the  fruit  was  variable  and  inconsequent.  Neither  the 
color  nor  the  flavor  appeared  to  be  altered  by  ringing.  The  foliage 
of  the  plant  was  somewhat  more  rank,  although  the  root  system 
apparently  suffered  from  starvation.  With  the  chrysanthemums  the 
principal  results  noted  were  that  "  the  first  ringing  hindered  the 
opening  of  the  buds  in  all  of  the  varieties  except  one;  the  second 
ringing  slightly  hastened  the  maturity  of  all  except  one.  Tlie  size 
of  the  blossoms  of  all  the  varieties  was  reduced  and  the  earlier  the 
ringing  the  grater  the  injuiy." 

As  a  general  result  of  this  work  the  authors  are  of  the  opinion  that 
it  is  verj'^  doubtful  whether  ringing  can  be  made  beneficial  to  herba- 
r'eous  plants,  in  view  of  the  fact  that  the  lo&s  to  the  plant  is  great 
and  there  seems  to  be  little  or  no  compensating  gain. 

"  The  deleterious  effects  of  ringing  on  herbaceous  plants  are  so 
marked  that  the  query  arises  as  to  whether  woody  plants  do  not  suffer 
in  similar  degree  and  the  operation  possibly  cause  a  greater  loss  to 
the  plant  than  is  gained  in  the  product." 

POTATO  S0AB.O 

Potato  scab  is  a  well-known  and  widespread  disease  which  does 
an  inmiense  amount  of  damage  to  the  potato  crop  annually.  Injury 
and  consequent  losses  due  to  scab  remain  very  large  in  spite  of  the 
fact  that  the  cause  and  efficient  methods  of  controlling  the  disease 
have  been  known  for  many  years.  The  minute  parasitic  organism 
which  causes  the  disease  was  discovered  and  described  by  Roland 
Thaxter  of  the  Connecticut  State  Station  in  1890,  and  several  other 
stations  have  contributed  to  the  working  out  of  efficient  methods 
of  treatment  of  the  disease.  The  roughened,  scabby,  pitted  surface 
of  potato  tubers  due  to  scab  is  well  known  practically  everywhere 
that  potatoes  are  grown,  and  the  use  of  imtreated  seed  and  the  too 
common  practice  of  reserving  unsalable,  scabby  tubers  for  planting 
has  resulted  in  an  increase  rather  than  in  a  decrease  of  the  disease  in 
numv  localities. 


«  Complied  from  Maine  Sta.  Bui.  141. 
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In  a  bulletin  of  the  Maine  Station,  W.  J.  Morse  summarizes  the 
more  important  practical   facts  regarding  the  disease  as  follows: 

Crop  infection  on  old  land  may  come  from  the  soil,  from  the  seed,  or  frooi 
both.  On  new  land  tbe  source  is  largely  from  undlsinfected  seed.  Soil  condi- 
tions, the  application  of  lime,  ashes,  chip  dirt,  etc.,  may  favor  the  deyelopment  of 
scab,  but  are  incapable  of  causing  it. 

Alkaline  soils,  the  use  of  stable  manure,  lime,  ashes,  and  certain  diemlcals  of 
alkaline  nature  favor  the  fungus.  Acid  soils  and  certain  other  chemicals  are 
unfavorable  to  it. 

Beets  and  the  roots  of  a  few  other  vegetables  are  attacked  by  the  disease,  but 
the  fungus  may  persist  in  Infected  soil  for  several  years  without  the  presence  of 
known  host  plants. 

Badly  infested  soils  should  be  devoted  to  such  crops  as  grains,  grasses^  and 
clovers,  for  as  long  a  time  as  possible.  Fertilizers  favorable  to  scab  should  be 
avoided  and  *'  souring  "  the  soil  by  green  manuring  is  recommended. 

On  clean  soils,  only  healthy,  disinfected  seed  tubers  should  be  used.  Manure 
containing  uncooked  scabby  potatoes  or  refuse  should  be  avoided,  but  no  other 
precautions  as  to  fertilizers  are  necessary.  Clean  soil  may  be  infected  by  means 
of  tools,  bags,  baskets,  etc.,  which  have  been  in  contact  with  fofected  land  or 
tubers. 

Small  amounts  of  seed  are  best  disinfected  by  soaking:  (a)  Two  hours  in 
solution  of  one-half  pint  formalin  to  15  gallons  water,  or  (&)  one  and  one-half 
hours  in  2  ounces  of  corrosive  sublimate  dissolved  in  15  gallons  of  water. 

For  large  quantities  of  seed,  formaldehyde  gas,  generated  by.  the  use  of  potas- 
sium permanganate,  is  the  most  practical  disinfecting  agent.  Place  seed  tubers 
in  bushel  crates  or  shallow,  slat-work  bins  in  a  tight  room.  For  each  1,000 
cubic  feet  of  space  spread  23  ounces  of  iK>tas8ium  permanganate  evenly  over 
the  bottom  of  a  large  pan  or  pail  in  center  of  room.  Pour  over  this  3  pints  of 
formalin,  leave  room  at  once  and  allow  to  remain  tightly  closed  for  twenty-four 
to  forty-eight  hours. 

The  corrosive  sublimate  (a  deadly  poison),  formaldehyde  (usually 
sold  under  the  name  of  formalin,  a  40-per  cent  solution  of  formalde- 
hyde), and  the  potassium  permanganate  can  be  obtained  of  any  drug- 
gist. Corrosive  sublimate  costs  about  15  cents  per  ounce,  formalin, 
which  should  contain  not  less  than  35  per  cent  of  formaldehyde,. 40 
to  50  cents  per  pint,  potassium  permanganate  30  cents  per  pound. 

Treatment  is  therefore  neither  very  expensive  nor  difficult  to  apply 
according  to  the  above  directions.  It  would  seem  good  economy  to 
incur  the  small  expense  involved  in  protecting  the  potato  crop  from 
possible  serious  injury  by  scab  and  clean  soils  from  infection  by 
diseased  seed. 

EFFECTS  OF  ESCAPOTO  ILLUMINATING  0A8  ON  TBEB8.« 

In  a  report  of  the  Massachusetts  Station,  G.  E.  Stone  calls  attention 
to  the  increasing  damage  to  shade  and  ornamental  trees  due  to  escap- 
ing  illuminating  gas. 

"Complleil  from  Massachusetts  Sta.  Rpt.  1906,  p.  180. 
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The  increased  death  rate  from  this  cause  may  be  accounted  for  by  the  fact 
that  gas  Is  now  more  extensively  used  than  formerly,  and  the  larger  pipes  now 
In  ase,  together  with  modifications  in  the  methods  of  laying  these  pipes  and 
calking,  may  be  in  part  responsible  for  the  increased  leakage.  At  any  rate, 
it  would  seem  that  where  small  pipes  have  been  in  the  ground  for  many  years 
with  thread-Joint  connections  there  is  much  less  leakage  than  where  larger 
I>il>e8  are  used,  and  where  the  calking  is  done  with  Portland  or  Roman  cement 
and  rmkum  or  lead. 

Even  small  leaks  of  only  2  to  3  cubic  feet  per  day  are  capable  of 
injuring  trees  in  course  of  time,  since  the  soil  eventually  becomes 
charged  with  gas.  "  Should  the  roots  of  trees  happen  to  be  near 
these  leaks,  the  trees  will  become  unhealthy,  but  perhaps  will  not 
die.  There  are  himdreds  of  city  trees  affected  in  this  manner,  and 
gas  is  seldom  suspected  of  causing  their  sickly  condition." 

There  are  two  classes  of  injury  which  may  readily  be  distinguished  as  result- 
lug  from  gas  poisoning:  f^rst,  incipient  cases;  and,  second,  pronounced  cases. 
lu  the  first  series  we  have  those  already  alluded  to  as  resulting  from  small 
lesiks,  and  the  ground  in  such  cases  never  becomes  fully  charged  for  any  con- 
siderable distance.  They  may  not  result  in  killing  the  tree  directly,  but  cause 
it  to  be  unhealthy,  and  there  is  likely  to  be  a  large  amount  of  dead  wochI  found 
oil  such  trees  annually.  Occasionally  a  large  tree  may  be  located  near  a  small 
leakage,  and  In  such  a  case  only  a  single  root  will  be  affected.  Those  portions 
of  the  trunk  of  the  tree  lu  direct  connection  with  the  leak  will,  however,  show 
the  effects  of  gas  poisoning.  Small  leaks  of  this  description  often  produce  only 
ItK-al  injury.  Trees  affected  in  this  manner  may  suffer  what  is  termed  **  general 
debility."  *  ♦  ♦  In  severe  cases  of  gas  iK)isoning,  such  as  take  place  where 
there  is  a  lai*ge  leak,  the  effects  on  a  tree  are  very  pronounced,  and  there  is 
absolutely  no  hope  of  recoveiy  for  a  tree  which  has  once  been  severely  Injureil 
by  gas;  in  shoii:,  where  a  tree  has  been  defoliated,  or  even  half  defoliated,  from 
the  effec'ts  of  gas,  there  is  no  hot)e  for  it,  although  it  might  be  possible,  if  one 
could  dig  up  all  the  soil  around  it  and  exi)ose  it  to  the  air,  to  eliminate  much 
of  the  gas  In  the  soil,  in  which  case  the  tree  might  make  some  attempt  to  recover. 

The  characteristic  symptoms  of  gas  i)oisoning  are  quite  marked  to  one  famil- 
iar with  them,  and  can  generally  be  distinguished  from  other  kinds  of  injury 
which  are  likely  to  affect  a  tree.  It  requires,  however,  pretty  close  observation 
and  thorough  understanding  of  conditions  in  order  to  distinguish  gas  poisoning 
frtmi  some  other  types  of  injury  which  may  occur.    ♦    ♦    ♦ 

In  general,  however,  the  symptoms  shown  by  trees  affected  with  illuminating 
gas  are  quite  different  from  those  arising  from  other  causes  which  are  likely  to 
be  active.  Trees  affected  with  gas  are  very  8uscei)tible  to  rapid  disintegration. 
One  of  the  first  effects  of  poisoning  in  summer  would  be  a  yellowing  and  dry- 
ing up  of  the  foliage,  and  a  greater  or  less  defoliation  of  the  tree,  according  to 
the  degree  of  ix>isoning.  The  trunk  of  the  tree  is  generally  dark  colored,  indi- 
cating an  absence  of  life;  but  this  feature  is  not  always  present. 

The  occurrence  of  various  si)ecies  of  fungi  on  trees  affe(*ted  by  pas  is  rother 
(ronsptcuous,  since  these  fungi  are  often  very  numerous,  and  make  their  appear- 
ance soon  after  a  tree  has  been  Injured:  whereas  on  trees  dying  from  other 
fausos  it  is  sometimes  many  years  before  the  bark  bet^omes  covered  with  fungi. 
The  sai>-wood  is  ofteii  found  to  be  discolored,  and  It  has  peculiar,  character- 
istic cHiors  which  assist  In  a  diagnosis.    Sometimes,  however,  especially  when  the 
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tree  is  injured  by  gas  in  late  enmrner,  at  which  time  the  flow  of  sap  i8  not  » 
pronounced  as  in  the  spring,  the  odors  of  the  wood  are  not  so  marked.  ♦  •  • 
There  is  considerable  difference  in  the  resistance  of  soils  to  gas.  In  gruve.lj 
soils  we  have  known  gas  to  travel  2,000  feet  without  any  difDculty  when  tbe 
ground  is  frossen,  and  escape  into  the  cellar  of  a  house;  whereas  in  h«8vlpr 
soils  gas  is  more  likely  to  be  restricted  to  smaller  areas. 

Digging  up  and  thoroughly  airing  the  soil  will  generally  over- 
come poisonous  properties  resulting  from  escape  of  gas,  but  where 
the  escape  has  been  long  continued  and  the  soil  has  become  thoroujrljly 
charged  with  the  poisonous  compounds  in  gas  the  sweetening  p^oc"e^^ 
is  slow,  and  it  will  be  some  time  before  trees  can  be  replantW  on  the 
soil  with  good  show  of  success. 

THE  TUNA  OB  PEICKLT  FEAB  AS  A  FOOD  FOB  HAH.> 

The  prickly  pear,  Indian  fig,  Barbary  fig,  or  tuna,  for  these  an«l 
other  names  are  applied  to  the  fruit  of  varieties  of  Opuntia,  a  family 
of  cacti,  is  eaten  in  large  quantities  in  the  warm  countries  where  it 
grows,  and  is  of  some  commercial  importance  outside  its  native  re- 
gion. In  many  of  the  northern  fruit  markets  in  the  United  Stai*> 
these  fruits  are  fairly  common  in  the  late  fall,  the  present  supply 
coming  almost  exclusively  from  southern  Europe.  Tunns  are  com- 
mon in  the  southwestern  United  States  and  are  used  as  food  to  a 
considerable  extent,  but  they  are  much  more  abundant  and  used  to  a 
much  greater  degree  in  Mexico.     (Fig.  1.) 

Recently  published  bulletins  of  the  New  Mexico  Station  and  the 
Bureau  of  Plant  Industry  of  this  Department,  by  R,  F.  Hare  and 
D.  Griffiths,  report  an  extended  experimental  study  of  the  tuna  and 
its  uses  as  food,  and  discuss  also  the  cultivation,  harvest insc*  niar- 
keting,  and  storing  of  these  fruits  and  related  questions. 

There  are  many  varieties  of  Opuntias,  including  both  wild  and  cul- 
tivated sorts,  which  yield  edible  fruits  to  which  the  name  tuna  b 
applied.  The  fruits  vary  in  shape  and  color  according  to  the  specie- 
and  the  conditions  under  which  they  are  grown.  They  are  commonly 
from  1  to  3  inches  in  diameter  and  are  usually  pear-shaped  or  fi*:- 
shaped,  though  in  some  species  they  are  nearly  spherical,  and  wei^ih 
from  an  ounce  to  a  half  pound  or  more,  and  when  ripe  vary  from  • 
yellowish  green  to  a  dark  purple  color.  All  varieties  have  miniitt' 
spicules  arranged  in  bunches  over  their  surface,  about  one  bunch  t*' 
every  square  inch  in  the  better  varieties,  though  in  most  species  the 
spicules  are  more  numerous.  The  fruits  of  most  species  have  lar^f 
spines  also  which  correspond  to  those  on  the  cactus  plant,  but  they 
are  much  more  delicate  and  usually  fall  off  before  the  fruits  arc 
thoroughly  ripe.     A  cross  section  shows  that  the  fruit  is  coverp<l 

«  OompUeil  from  Now  Mexico  Sta.  Bui.  64 :  U.  S.  Dept.  Agr.,  Boreao  of  Plant 
Industry  Bui.  116. 
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with  a  thin  ?;kin  or  epidermis;  beiienth  whicli  there  is  a  rind  varying 
in  thickness  from  one-eighth  to  one-half  inch.  Inside  this  is  pnlp 
or  edible  portion,  in  which  are  found  emhedded  from  100  to  200  or 
more  seed»,  for,  with  a  few  exceptions,  thesse  fruits  are  characterized 
by  a  very  large  seed  content. 

The  extended  series  of  analyses  of  Mexican  and  New  Mexican  tunas 
reported  by  Hare  and  Griffiths  show  that  they  resemble  other  snc- 


Fio.  1. — Taoa  cardona,  the  maHt  blgbly  prized  ol  all  the  Mexican  tunai. 

culent  fmits  in  composition,  the  solid  material  constituting  some 
6  to  13  per  cent  of  the  total  edible  portion.  The  principal  nutritive 
materials  ar«  sugars,  7  or  8  per  cent  being  perhaps  a  fair  average 
value.  Small  amounts  of  nitrogenous  material,  fruit  acids,  and  ash 
are  also  present. 

FBESH  TUNAS. 

In  Mexico,  where  many  varieties  are  eaten,  some  are  considered 
more  wholesome  as  well  as  more  palatable  than  others.    The  harvest- 
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ing  of  wild  and  cultivated  tunas  is  a  matter  of  much  importance,  and 
the  methods  which  are  followed  in  Mexico  are  described  at  length  br 
Hare  and  Griffiths: 

During  (he  height  of  the  season,  when  the  fruit  is  cheapest,  women  api>vur 
on  the  markets  each  morning  with  huge  baslcets  of  them  ready  peeled.  •  •  • 
Each  purchaser  is  furnished  with  a  tip  of  maguey  leaf  or  a  thorn  of  the  m«^- 
qulte  with  which  to  eat  the  pulps.  ♦  •  •  By  fiar  the  greater  amotmt  of 
fruit  is  sold  unpeele(}.  This  iff  especially  true  during  the  season  when  fruits  arp 
not  abundant,  for  less  waste  attends  it.  Sometimes  the  purchaser  peels  the 
fruit  himself  and  at  others  he  eats  it  as  the  vender  or  his  attendant  peels  it  f«ir 
him.  The  process  of  peeling  is  simple,  •  *  *  the  knife  being  run  acrosa  the 
top  and  down  one  side  to  the  base,  when  the  pulp  may  be  picked  out  eaiqly. 
When  fully  ripe  much  of  the  rind  of  some  species  Is  consumed  with  the 
pulp.    ♦    ♦    ♦ 

On  the  whole  it  may  be  said  that  tunas  are  easily  injured  and  consequently 
much  care  is  necessary  in  handling  them  when  they  are  intended  for  packiutr. 
They  must  also  be  well  aerated  in  storage,  which  is  true  of  all  fmita.  •  •  • 
Contrary  to  popular  opinion,  some  tunas  can  be  preserved  in  the  fresh  condition 
about  as  long  as  the  common  fruits  of  the  temperate  zone,  if  properly  handled. 

DBIED  TUNAS  AND  TUNA  PBODUCTS. 

Tunas  are  dried  in  large  quantities,  the  thin  skin  which  covers  the 
rind  being  first  removed.  White  or  yellow  varieties  are  usuallv 
selected  for  drying,  as  they  yield  a  more  attractive  product  than  the 
red.  A  number  of  other  food  products  are  also  prepared  from  tunas. 
notably  a  thick  sirup  known  as  "  Miel  de  Tuna,"  or  tuna  honey,  a 
thick,  paste-like  mass  known  as  ^'  Melcocha,"  and  a  more  solid  paste 
known  as  "  Queso  de  Tuna,"  or  tuna  cheese,  which  in  appearance 
somewhat  resembles  old-fashioned  apple  marmalade.  A  fermented! 
drink  called  "  Colonche  "  is  also  made  from  these  fruits. 

In  making  the  tuna  honey  "  the  peeled  tunas  are  put  in  the  kettle> 
and  boiled  until  the  free  seeds  fall  to  the  bottom:  This  i>ccupies 
usually  about  two  hours,  fresh  material  being  added  from  time  to 
time  as  the  water  evaporates.  The  seeds  are  removed  with  a  sieve 
and  the  sirup  returned  to  the  fire  and  boiled  slowly  for  two  or  thrve 
hours  more,  or  until  it  approaches  the  consistency  of  honey.  It  is 
then  poured  into  wooden  troughs,  where  it  is  thoroughly  mixed  with 
wooden  paddles  until  completely  cooled.  After  setting  for  twelve 
to  twenty-four  hours  it  is  packed  away  in  bottles  or  earthenware 
jugs.  It  may  be  kept  about  the  same  as  molasses,  and  is  said  Uy 
remain  in  good  condition  indefinitely.  After  a  time,  however,  it 
candies  and  becomes  difficult  to  handle." 

Melcocha  and  tuna  cheese  are  made  from  peeled  tunas  from  which 
the  seeds  have  been  removed,  a  seeder  being  used  for  the  purpose. 

The  most  palatable  prickly  pear  growing  in  New  Mexico,  accord- 
ing to  the  authors  quoted,  is  a  variety  with  dark-purple  fruit  and  a 
brilliant  red  juice,  and  while  it  is  not  eaten  very  extensively  fresh  it 
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is  used  by  the  Mexican  residents  in  considerable  quantity  in  the 
manufacture  of  preserves.  In  studies  which  were  made  with  a  view 
to  determine  the  best  use  of  the  brilliant-colored  juice  the  pulp  was 
evaporated  to  a  thin  paste  constituting  about  one-eighth  of  its 
original  volume  without  suffering  any  change  in  color. 

This  paste  was  used  for  coloring  apple  Jelly  and  candy,  and  was  found  to 
si»rve  admirably  for  the  former  purpose.  Because  of  the  danger  or  prejudice 
against  the  use  of  the  coal-tar  dyes,  it  may  have  some  value  commercially  as  a 
vegetable  coloring  matter.  Candy  colored  by  means  of  it  lacked  the  brilliancy 
of  that  colored  with  coal-tar  dyes,  and  it  is  doubtful  if  it  could  ever  be  very 
generally  used  for  this  purpose.  The  paste  prepared  in  this  manner  had  51.6 
lK.^r  cent  sugar,  only  0.48  per  cent  being  sucrose.  By  removing  the  sugar  and 
Insoluble  solids  from  the  material  the  coloring  matter  could  probably  have,  been 
concentrated  to  as  rich  a  color  as  cochineal  paste.  •  •  *  As  to  whether  or 
not  the  fruits  will  ever  prove  of  commercial  value  for  the  preparation  of  a 
coloring  matter  will,  we  believe,  depend  solely  upon  the  yield  per  acre  that  can 
be  obtained.     This  can  only  be  determined  by  experiment. 

As  regards  the  value  of  tunas  in  general  and  the  possibilities  of 
their  cultivation,  Hare  and  Griffiths  believe  that  conserv^ative  judg- 
ment based  on  observation  and  experiment  ^'  would  pronounce  many 
s|>ecies  of  prickly  pear  to  be  decidedly  susceptible  to  cultivation  and 
highly  productive  of  both  fruit  and  forage  under  proper  conditions 
of  temperature  and  moisture." 

It  is  also  true  that  there  are  species  which  thrive  under  moderate  extremes 
of  heat;  that,  as  a  rule,  they  are  adapted  to  conditions  of  periodical  rainfall 
and  thrive  where  the  distribution  of  moisture  is  too  Irregular  and  uncertain  for 
CH>mmonly  cultivated  crops;  that  the  spines  and  spicules  have  been  practically 
KuceessfuUy  eliminated  from  the  plant  body  in  valuable  species  but  not  from 
the  fruit;  that  all  of  the  so-called  spineless  forms  concerning  which  we  have 
definite  knowledge  are  less  hardy,  especially  toward  drought  conditions,  than 
Hpiuy  natives ;  that  it  Is  quite  probable  that  by  persistent  breeding  and  selection 
the  spines  and  spicules  may  be  more  completely  removed  and  the  plant  bred 
to  withstand  a  greater  degree  of  cold ;  that  the  i)]ants  can  be  fed  together  with 
more  concentrated  foods  with  profit;  that  the  fruit  is  now,  in  its  spiny  condi- 
tion, an  important  and  highly  prizeil  ingredient  In  the  diet  of  the  poorer  classes 
of  Mexico  and  Sicily  especially;  and  that  highly  prized  products  nro  prepared 
from  the  fruits;  that  the  group  Is  of  sufficient  economic  promise  to  merit  thor- 
ough investigation. 

COOKING  CEREAL  FOODS.' 

Cereal  breakfast  foods  may  be  roughly  divided  into  three  groups: 
(1)  Those  like  old-fashioned  oatmeal  which  are  not  cooked  at  all 
in  the  process  of  manufacture,  (2)  those  like  flaked  or  rolled  grains 
which  are  partially  cooked  at  the  factory,  and  (3)  those  which  have 

•Complied  from  Connecticut  Storrs  Sta.  Rpt.  1904,  p.  ISO;  Maine  Sta.  Bui. 
IIS:  Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm,  32  (1906),  p.  03;  Jour.  Soc 
rheni.  Indus.,  2«  (1907),  p.  240. 
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been  submitted  to  some  special  cooking  processes,  like  browning  or 
baking,  and  may  be  eaten  without  additional  cooking.  Sometimes 
the  cooked  or  partially  cooked  foods  are  treated  with  malt,  which, 
it  is  claimed,  converts  some  of  the  carbohydrates  into  soluble  forms. 

Extended  series  of  digestion  experiments  with  cereal  breakfsust 
foods  have  been  reported  from  the  Connecticut,  Maine,  and  Minne- 
sota experiment  stations  and  the  Ontario  Agricultural  College*  which 
warrant  the  general  conclusion  that  these  foods  closely  resemble 
different  types  of  bread  in  digestibility  as  they  do  in  composition* 
the  breakfast  foods  from  which  the  coarser  part  of  the  grain  ha^ 
been  removed  approximating  white  bread  in  thoroughness  of  dige^^- 
tion,  while  those  sorts  which  retain  the  branny  portions  more  closely 
resemble  graham  bread  and  whole-wheat  bread. 

The  subject  of  composition  and  digestibility  of  these  foods  and 
related  questions  has  been  discussed  in  earlier  Farmers'  Bulletin>.* 
It  is  generally  believed  that  long-continued  cooking  renders  cen»al 
breakfast  foods  more  easily  and  thoroughly  digested.  In  experi- 
ments carried  on  by  R.  Harcourt  at  the  Ontario  Agricultural  Col- 
lege it  was  found  that  the  farinas  were  broken  down  and  rendenvi 
soluble  to  a  greater  extent  by  cooking  than  the  oatmeals. 

Young  men  in  good  health  served  as  subjects  of  digestion  exjieri- 
ments  in  which  cereal  foods  cooked  for  a  short  period,  twenty  min- 
utes, were  compared  with  those  cooked  for  a  long  period,  eight  hounv 
"  In  order  that  the  results  might  be  strictly  comparable,  the  same 
subjects  were  used  in  determining  the  digestibility  of  the  meal  coctkc^I 
for  the  short  and  long  periods.  Different  subjects,  however,  wen? 
used  with  each  sample  of  meal.  This  was  done  to  bring  in  as  many 
conditions  as  possible.''  The  average  results  of  the  experiment- 
follow. 


Arcrafff  diycutibiliiy  (pf  rolled  oats  and  wheat  farina  cooked  for  long  and  Bkort 

periods. 


Kind  of  food. 


Rolled  oats  (cooked  twenty  minutes) 

Rolled  oats  (cooked  eight  hours) 

Wheat  farina  (cooked  twenty  minutes) 
Wheat  farina  (cooked  eight  hours) 


Organic 
matter. 


Per  cent. 
94.2 
96.4 
95.5 
05.3 


Protein. 


Per  cent. 
81.5 
84.8 
79.S 
79.4 


rmt. 

Oaxbo 

Ii7drat«» 

Per  ant. 
tt.6 
94.6 
01.9 
85.6 

Ptretmt. 

98.9 

From  the  above  results,  it  is  evident  that  tlie  lengtli  of  time  the  meal  wa^ 
cooked  did  not  very  materially  influence  the  percentage  amount  digested.  It  Is, 
of  course,  possible  that  less  energy  may  have  been  expended  in  digesting  that 
which  was  cooked  the  longer  time,  but  no  figures  could  be  procured  on  this  poinL 
It  is,  however,  important  that  starchy  foods  be  cooked  sufficiently  long  to  canst* 
the  rupture  of  the  starch  cells.  Judging  by  results,  this  apiMirently  wa^i  ac^ 
comi)lished,  at  least,  nearly  as  well  in  one  case  as  in  the  other. 


«U.  S.  Dept.  Agr.,  Farmers*  Buls.  237,  p.  14:  249. 
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From  all  the  data  which  are  reported  regarding  composition,  diges- 
tibility, and  comparative  cost  of  a  number  of  kinds  of  cereal  break- 
fast foods  Professor  Harcourt  concludes  that — 

It  is  eyident  that  com  meal,  roUed  oats,  and  the  ftfrinas,  especially  if 
bought  in  bulk,  are  the  most  economical  breakfast  foods.  It  is,  however,  true 
that  these  foods  do  not  agree  with  everyone  and  that  the  so-called  predlgested 
foods  may  be  useful  for  those  people  who  have  difficulty  in  digesting  starch. 
They  may  also  have  a  place  in  a  hurry-up  breakfast,  but  it  is  evident  that  a 
curious  name  given  to  a  much-advertised  food  does  not  Indicate  u  high  nutritive 
value,  and  the  intelligent  buyer  who  has  to  consider  economy  will  hardly  pass 
by  the  old  forms  of  breakfast  foods  unless  his  own  experience  has  actually 
demonstrated  that  these  newer  foods  have  a  superior  value. 

SOME  EXFEBIKENTS  IN  SILAGE  HAEINO.o 

The  fermentation  of  silage  entails  more  or  less  loss  of  material, 
but  is  commonly  considered  beneficial,  as  it  develops  flavors  and 
softens  plant  tissue. 

LOSSES  IN  THE  SII«0.i> 

The  amount  of  material  lost  when  green  crops  ferment  in  the  silo 
has  been  frequently  studied.  In  recent  tests  carried  on  at  the  Canada 
experimental  farms  with  an  experimental  silo  it  was  found  that  com 
lost  15  per  cent  of  its  gross  weight,  a  mixture  of  corn  and  rape  33 
]>er  cent,  and  rape  alone  54  per  cent.  The  material  was  placed  in 
the  silo  in  September  and  taken  out  in  March. 

STEAMED  SIIiAQE. 

Excessive  fermentation  produces  silage  with  a  high  acid  content, 
in  addition  to  causing  a  large  loss  of  nutritive  material.  The  effect 
of  checking  extensive  fermentation  by  treating  silage  with  steam 
has  been  studied  by  A.  L.  Knisely  at  the  Oregon  Station  for  a  num- 
ber of  years.  The  silos  were  filled  in  the  usual  way  and  steam 
generated  in  a  boiler  was'passed  through  a  pipe  ink)  the  mass  until 
it  was  thoroughly  heated  (twelve  to  fourteen  hours  at  20-40  pounds 
pressure)  in  case  of  silos  5  feet  in  diameter  and  12  feet  deep.  Large 
as  well  as  small  silos  were  used.  The  method  of  piping  to  introduce 
the  steam  at  the  bottom  and  in  the  middle  of  the  silos  is  shown  in 
figure  2.  The  sugar,  acidity,  and  moisture  were  determined  in  the 
fresh  material  and  at  frequent  intervals  when  the  silage  was  removed 
from  the  silo.  In  the  case  of  cut  vetch  and  whole  and  cut  clover 
the  acid  in  the  fresh  material  before  ensiling  ranged  from  0.18  to 
0.27  per  cent,  calculated  as  acetic  acid,  and  in  the  steamed  silage 
when  taken  from  the  silo  from  0.42  to  0.88  per  cent.  The  sugar  in 
the  fresh  material  ranged  from  1.36  per  cent  to  2.07  per  cent  and  in 

"Compiled  from  Delaware  Sta.  Rpt.  1903,  p.  36;  Oregon  Sta.  Bui.  72,  Rpts. 
1903,  p.  34;  1905,  p.  53;  Canada  Expt.  Farms  Rpts.  1904,  p.  166. 
*  8ee  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  133,  p.  31. 
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the  silage  from  0.93  to  2.08  per  cent.  In  a  test  in  which  the  sUsl^ 
was  not  steamed  the  fresh  clover  contained  0.18  per  cent  acid  aud 
the  ensiled  material  1.01  per  cent,  the  proportions  of  sugar  in  the 
fresh  and  ensiled  material  being  1.82  per  cent  and  0.75  per  cent. 
Another  sample  of  ensiled  clover,  which  was  not  steamed,  contained 
1.16  per  cent  acid.     In  later  experiments  the  acidity  of  unsteamed 

silage  of  all  kinds  (corn,  vetch, 
and  clover)  varied  from  1.01  tu 
1.94  per  cent,  averagings  1.58.  of 
steamed  silage  from  0.3  to  i)>^ 
per  cent,  averaging  0.53  pr 
cent.  Steaming  seems  to  be 
more  effective  in  checking  tlit- 
acid  fermentation  in  com  thnn 
in  other  crops. 

In  one  of  the  tests  of  steani^l 
silage  immature  com  foddt-r 
which  had  been  toucheil  b^ 
frost  was  used.  Full  analvse> 
of  the  fresh  and  ensiled  matt- 
rial  are  reported,  the  acid  in 
the  silage  being  determined  at 
intervals  of  a  week  for  aUnit 
two  months.  The  fresh  mate- 
rial contained  0.18  per  cent  neitl 
and  2.43  per  cent  sugar  and  th** 
material  when  taken  from  lli*» 
silo  0.48  per  cent  acid  and  ±V> 
per  cent  sugar.  For  purpo^* 
of  comparison  a  full  analysis 
was  made  of  ordinarv  corn 
silage.  This  contained  1.G5  j)er 
cent  acid  and  0.40  per  tvni 
sugar.  A  comparison  of  tlie 
two  materials  led  the  author  to 
conclude  that  the  ordinarv  >!- 
lage  "  underwent  considerably 
morc  chemical  or  biological 
changes  than  did  the  steanieil 
silage,  these  changes  being  indicated  by  the  large  increase  in  acidity 
and  decrease  in  sugar."  The  steamed  corn  silage  was  fed  to  stock  aiul 
was  found  to  have  suffered  verj^  little  injury  from  the  frost. 


Fi(}.  2. — Method  of  piping  for  Bteamlni;  silafire. 
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As  regards  steaming  silage  in  general,  the  author  considers  that 
the  *'  operation  was  quite  beneficial  and  the  steamed  silage  was  much 
better  than  that  which  was  not  steamed.  Stall-fed  animals  were  able 
to  eat  without  the  least  injury  50  to  75  pounds  of  this  steamed  silage 
per  day." 

STLAOE  FBOM  CUitED  CORN  FODDEB. 

At  the  Delaware  Experiment  Station  A.  T.  Neale  has  studied  the 
possibility  of  making  silage  from  cured  com  fodder,  being  led  to 
undertake  the  work  by  the  fact  that  formerly  good  results  were  ob- 
tained locally  by  feeding  cut  corn  fodder  which  was  packed  into 
boxes,  moistened  with  hot  water,  and  allowed  to  stand  for  twenty- 
four  hours.  Concentrated  feeds,  §uch  as  cotton-seed  meal,  could  be 
mixed  with  the  mass  and  such  a  mixture  used  in  the  place  of  bran. 
The  method  is  too  inconvenient  for  general  use,  but  it  suggested  the 
possibility  of  making  silage  from  dried  corn  fodder  by  the  addition 
of  water  and  subsequent  fermentation.  When  the  experiment  was 
tried,  a  rise  of  temperature  was  noted  in  the  silo  and  the  development 
of  an  aromatic  odor,  as  in  the  case  of  green  silage. '  It  was  found  that 
young  and  old  stock  ate  such  silage  practically  without  waste  and 
that  cows  preferred  it  to  dried  shredded  fodder. 

It  is  a  better  and  a  safer  mass  to  use  with  cotton-seed  meal  than  dried  fodder 
or  hay.  The  meal  adheres  to  the  damp  fodder,  can  not  be  separated  from  it 
by  the  stock,  mastication  is  insured,  and  impaction  of  cotton-seed  menl  pre- 
vented.   •    •     ♦ 

In  this  experiment  the  quality  of  the  fermented  product  varied.  Whore  the 
moisture  content  was  normal,  the  aromatic  odor  above  noted  was  present.  No 
IK>lntB  of  excessive  moisture  were  found.  Fodder  in  the  bottom  of  the  silo  was 
not  as  moist  as  that  nearer  the  top.  In  places  channels  had  formed,  through 
which  the  water,  pumped  upon  the  surface,  had  flowed,  leaving  masses  of  only 
partially  moistened  fodder,  in  which  to  a  limited  extent  a  musty  smell  and 
visible  mold  In  extreme  cases  were  noted.  This  was  also  the  case  in  the  product 
stored  In  immediate  contact  with  the  cemented  lining  of  the  silo,  a  condition 
also  likely  to  exist  in  silage  made  from  green  cornstalks. 

The  fact  that  the  Are  risks  were  noticeably  decreased  by  moistening  the  fod- 
der com  was  patent  to  all  observers. 

In  connection  with  the  Delaware  work  the  loss  of  material  from 
fermentation  was  calculated  in  making  silage  from  dried  corn  fodder 
moistened  with  water.  According  to  the  data  reported,  "  100  pounds 
of  the  fodder  would  lose  2.S1  pounds  of  starch,  or  its  equivalent,  to 
produce  through  its  complete  fermentation  the  necessary  heat  to 
raise  the  temperature  of  the  mass  to  165°  F.,  and  this  amount,  2.81 
pounds,  is  just  6  per  cent  of  the  total  dry  matter  of  the  fodder." 
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BECENT  HOBSE-FEEDINO  TESTS.' 

Various  problems  concerned  with  horse  feeding  and  management 
have  been  studied  at  the  agricultural  experiment  stations,  and  such 
work  has  been  summarized  in  earlier  Farmers'  Bulletins.* 

OATS. 

Of  recent  work,  that  reported  by  F.  W.  Taylor,  of  the  New 
Hampshire  Station,  is  of  interest,  as  it  has  to  do  with  thccompai-ntive 
value  of  light  and  heavy  oats  for  draft  animals.  Three  pairs  of 
work  horses  of  Percheron  blood  were  used  in  the  test,  one  in  eacli 
lot  being  fed  heavy  oats  for  thirty  days  and  the  others  light  oats 
During  an  additional  period  of  thirty  days  the  conditions  were 
reversed.  In  every  case  16  pounds  of  the  oats — that  is,  5  pound? 
in  the  morning,  5  pounds  at  noon,  and  6  poimds  at  night — were  fe<I 
with  mixed  hay  of  average  quality  ad  libitum.  All  the  horses  wer*' 
used  for  farm  work,  requiring  average  exertion  and  endurance.  A*? 
shown  by  weighings  taken  twice  a  week,  1  hoi*se  lost  on  both  liirUi 
and  heavy  oats,  5  gained  on  he^vy  oats,  and  4  gained  on  light  oat>. 

The  total  gain  or  loss  in  any  case  was  not  material  and  was  not  much  greater 
than  the  variation  In  weight  from  one  day  to  another.  The  practical  results  ««f 
this  experiment  seem  to  indicate  that,  pound  for  pound,  the  light  oats  ha\f 
nearly  the  siime  feeding  A-alue  as  the  heavy  oats.  Although  the  heavy  oats  cini 
tain  a  higher  percentage  of  protein,  fat,  and  nitrogen-free  extract  and  a  les> 
percentage  of  fiber  than  the  light  oats,  it  seems  probable  that  the  relative  pn*^ 
portions  of  these  constituents  In  the  two  grades  are  such  that  they  are  uiort* 
easily  and  thoroughly  digested.  *  *  ■?'  The  i»erc'entage  of  kernel,  as  would  !♦» 
expected,  bears  a  close  relation  to  the  weight  [wr  bushel.  It  should  be  renien^ 
bere<l  that  although  the  two  grades  are  practically  equal  pound  for  i)Ound  the> 
are  not  equal  quart  for  quart,  and  that  in  feeding  by  measure,  as  is  usuaih 
done,  due  allowance  should  be  made  for  the  heavy  oats  and  a  less  quautitr 
given.  Since  oats  are  bought  and  sold  by  weight  instead  of  measure,  there  seeni>i 
to  be  no  gain  made  in  buying  the  heavy  oats  at  a.  mu?h  advanced  price  over  tho- 
ught oats.  • 

The  French  investigator,  Grandeau,  states,  on  the  basis  of  experi- 
ment and  observation,  that  crushing  oats  increases  their  digestibility, 
and  that  crushed  oats  have  been  fed  with  satisfactory  results  f«'r 
some  years  by  a  cab  company  in  Paris  and  have  effected  a  decideci 
saving. 

MOLASSES. 

The  possibility  of  substituting  for  oats  a  mixed  feed  made  .up  of 
60  per  cent  molasses,  20  per  cent  corn  feed,  and  20  per  cent  linsee^l 
meal  was  studied  by  H.  van  de  Venne  with  army  horses  at  Brussels. 

"Compiled  from  Louisiana  Sta.  Bui.  86;  New  Hampshire  Sta.  Bui.  It5»: 
Utah  Sta.  Bui.  101;  Breeders'  Gaz.,  48  (1905),  p.  697;  Centbl.  Agr.  Chem.,  34 
(1905),  No.  12,  p.  825;  2  Cong.  Intemat.  Aliment.  Ration.  B^taU,  1905,  Rafi^. 
p.  1;  Jour.  Agr.  Prat,  n.  ser.,  10  (1905),  p.  777;  Natal.  Agr.  Jour,  and  Mln.  R^\, 
9  (1906),  p.  1123;  Soc.  Aliment.  Ration.  Retail,  C^ompt.  Rend.,  10.  Cong.,  19U« 
p.  87. 

ft  U.  S.  Dept.  Agr.,  Farmers*  Buls.  103,  133,  170,  222. 
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Belgium.  Judging  by  the  weight  of  the  animals,  he  concluded  that 
the  normal  ration  made  up  of  12.13  pounds  oats,  1.32  pounds  bran, 
0.61  pounds  hay,  and  4.41  pounds  chopped  straw  was  sufficient  for 
their  needs.  When  about  half  the  oats  was  replaced  with  the  mo- 
lasses feed  somewhat  greater  gains  were  made  than  on  the  normal 
ration.  The  molasses  ration  had  no  marked  effect  on  the  amount  of 
water  consumed. 

Molasses  was  an  important  constituent  of  the  above-mentioned 
ration,  and  this  material  is  attracting  considerable  attention  at  the 
present  time  as  a  feeding  stuff  for  horses  and  other  farm  animals. 

According  to  W.  H.  Dalrymple,  of  the  Louisiana  Experiment  Sta- 
tion, who  has  studied  the  question  in  the  Louisiana  sugar  plantations, 
*•*  the  custom  of  feeding  molasses  to  the  work  stock  on  our  large  sugar 
estates  has  been  adopted  in  anything  like  systematic  manner  only 
within  the  past  few  years.  Previously,  and  when  the  price  was  ex- 
tremely low,  quantities  of  the  material  were  run  into  large  iron 
troughs,  and  the  mules  allowed  free  access  to  it;  and,  to  some  extent, 
this  rather  prodigal  method  still  prevails.  The  true  value  of  black- 
strap as  a  food  stuff  has  become  more  apparent  of  late  years,  however, 
and  as  the  question  of  feeding  economically  has  become  one  of  con- 
siderable moment  to  our  planters,  it  is  being  used  more  as  an  in- 
gredient of  the  *  balanced  ration,'  and,  as  a  rule,  mixed  with  other 
concentrates." 

The  average  consumption  on  47  plantations  in  the  sugar  belt  was 
found  to  be  about  10  poimds  per  head  per  day,  and  the  range,  accord- 
ing to  the  statistics  gathered,  about  2  to  21  pounds.  A  gallon  of 
blackstrap  molasses  weighs  on  an  average  12  pounds.  Chopped  hay, 
pea  vines,  alfalfa,  and  occasionally  green  cane  tops,  and  some  con- 
centrated feed  are  commonly  mixed  with  the  molasses  and  the  whole 
feci  in  three  portions.  It  is  desirable  to  begin  with  small  amounts 
of  molasses  when  this  material  is  introduced  into  a  ration. 

The  data  collected  are  in  accord  with  the  generally  accepted  view 
that  molasses,  where  it  is  available  at  reasonable  prices  for  feeding 
purposes,  constitutes  a  wholesome  and  easily  digested,  as  well  as  an 
economical,  constituent  of  a  ration  for  draft  animals.  "  It  would 
seem  that  the  somewhat  general  impression  that  molasses,  from  any 
souroe,  is  unduly  laxative,  must  have  been  based  upon  the  effect  pro- 
duced by  the  by-product  from  the  beet  factory,  and  not  sugar-cane 
molasses,  as  there  is  abundant  evidence  in  our  own  State  of  the  harm- 
less effect  of  blackstrap,  so  far  as  a  purgative  action  is  concerned." 

Molasses,  as  everyone  knows,  owes  its  nutritive  value  largely  to  the 
sugar  which  it  contains.  A  French  investigator,  who  studied  the 
feeding  value  of  beet  molasses,  states  that  experimental  evidence 
shows  that  sugar  did  not  appreciably  diminish  the  digestibility  of 
the  nutrients  of  a  ration  when  the  amount  fed  to  horses  was  equal 
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to  5  or  6  pounds  per  1,000  pounds  live  weight.  Sirup  and  molassetN 
however,  when  fed  in  smaller  quantities  decreased  the  digestibilitj 
of  the  ration,  a  fact  which  is  explained  by  the  laxative  properties  «f 
the  alkaline  salts  in  beet  molasses.  The  general  conclusion  dmwD 
from  the  experimental  evidence  summarized  by  this  investigatt»r. 
however,  was  that  beet  molasses  is  a  wholesome  and  hygienic  fwd 
when  the  amount  consumed  per  day  does  not  exceed  6  or  8  pound> 
per  horse. 

SUGGTJIiENT  EEBDS. 

A  number  of  investigators  have  recently  studied  succulent  feeds  for 
horses.    R.  W.  Clark,  of  the  Utah  Station,  states  that  IG  to  20  pounti- 
of  well- fermented,  solid  sugar-beet  pulp  was  fed  to  horses  experi 
mentally  for  six  or  eight  weeks  and  no  irregularity  in  the  health  of 
the  animals  was  noted  which  could  be  attributed  to  the  pulp. 

In  a  test  covering  two  periods  of  twenty-eight  days  each,  m»<le 
with  4  work  horses,  alfalfa,  oats,  and  sugar-beet  pulp  were  fed  in 
comparison  with  a  ration  without  pulp.  Little  difference  was  not*M 
in  the  effect  of  the  two  rations, the  horses  on  pulp  losing  on  an  avera^ 
6  pounds  and  those  without  pulp  2  pounds  per  head.  "  The  alwvf 
results  indicate  that  beet  pulp  can  be  fed  to  horses  without  <letrinjfiii 
to  their  health,  though  the  amount  consumed  (9  pounds  per  heatl 
daily  on  an  average)  was  small.  The  horses  on  pulp  received  L."» 
pounds  less  of  grain  per  day  than  those  that  received  no  pulp,  tl*«' 
amount  of  hay  fed  being  the  same  in  each  case.  The  animals  in  eaoh 
lot  did  equally  well,  and  whether  or  not  9  pounds  pulp  is  equal  to  1.' 
pounds  oats  when  fed  .as  in  this  experiment,  awaits  further  dem- 
onstration." 

It  is  stated  that  for  several  years  colts  have  been  allowed  access- 
to  sugar-beet  pulp  at  the  factory  where  the  test  was  made^  and  in  fi«» 
instance,  so  far  as  can  be  learned,  has  any  trouble  arisen  from  f»J- 
ing  it. 

Jerusalem  artichoke  tubers  have  at  various  times  attracted  con- 
siderable attention  in  the  United  States  as  a  feeding  stuff  for  fan» 
animals.*  Having  noted  that  the  peasants  in  southern  France  arv 
in  the  habit  of  feeding  Jerusalem  artichoke  tubers  to  work  horse-s  a 
French  investigator  recently  studied  the  value  of  this  material  wiili 
draft  animals  and  obtained  satisfactorj'  results.  In  his  opinitui. 
not  over  13  quarts  should  be  fed.  The  artichokes,  it  is  stated,  shoulil 
be  mixed  with  crushed  grain  and  11  to  16  quarts  of  chopped  lia\. 
which  will  absorb  the  moisture.  When  artichokes  ^ere  tlius  sul»>n 
tuted  for  barley  or  oats  for  one  hundred  days  no  unfavorable  result.- 
were  noted. 

In  Natal  corn  silage  has  been  tested  with  satisfactory  results  fur 
army  horses.    The  daily  ration  of  horses  running  in  paddocks  <oii- 

•  U.  S.  Dept.  Agr.,  Farmei*«'  Biil.  73,  p.  02. 
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sisted  of  4  pounds  of  chopped  corn  silage,  2  pounds  of  alfalfa  or  for* 
a^e,  a  few  pounds  of  crushed  corn,  and  an  ounce  of  salt.  "  From  the 
first  they  liked  the  ensilage,  and  did  remarkably  well  on  it.  Many 
horses  not  doing  well  before  showed  improvement.  The  droppings 
were  of  a  particularly  healthy  nature.  The  stabled  horses  also  had 
a  few  pounds  mixed  with  other  food — even  those  working — ^at  their 
midday  feed,  and  did  well  on  it.^' 


A  recent  publication  of  the  Bureau  of  Animal  Industry,  by  I. 
D.  Graham,  on  the  uses  of  alfalfa  for  farm  animals,  summarizes  data 
on  the  value  of  this  feeding  stuff  for  horses  as  follows : 

IIonM^  aud  mules  *  thrive  on  alfalfa  pasture.  ♦  ♦  ♦  WhUe  ♦  ♦  ♦ 
alfalfa  Is  too  rich  a  food  for  mature  horses  unless  used  in  combination  with 
some  other  roughness,  It  is  an  excellent  feed  for  young  horses,  as  it  seems  to 
contain  Just  the  elements  necessary  to  develop  bone,  muscle,  and  consequent 
Hize.  Caution  should  be  used,  however,  In  feeding  alfalfa  to  horses,  particu- 
larly* if  they  have  not  been  accustomed  to  it.  Like  other  concentrated  feeds,  it 
s^'DiH  to  stimulate  all  the  physical  processes  to  such  an  extent  that  various 
disorders  of  the  digestive  system  may  appear.  This  is  particularly  noticeabfe  in 
the  urinary  and  i)er8i)iratory  glands.     •     ♦     •  " 

When  alfalfa  is  fed  to  horses  in  considerable  quantity  the  grain  ration  must 
bv  proiM)rtionately  reduced  and  an  abundance  of  other  roughness  fumlsUeil. 
When  horses  have  attained  a  mature  age  and  it  is  desirable  to  change  from 
other  bay  to  alfalfa,  this  change  must  be  very  gradual,  and  the  alfalfa  selected 
for  this  purpose  should  be  more  advanced  in  growth  at  the  time  of  cutting  than 
that  which  is  to  be  fed  to  cattle  or  sheep.  As  a  general  statement,  very  T\pe 
alfalfa  hay  is  the  best  to  use  for  work  horses  and  driving  horses,  while  that 
p ret m red  in  the  usual  way — that  is,  cut  when  the  field  is  about  one-tenth  in 
blinmi — is  better  for  the  colts.  In  any  event,  horses  that  are  fed  alfalfa  hay 
must  be  given  abundant  exercise. 

STTPFLEHENTS  TO  COEN  IN  HOG  FEEDING.^ 

Corn  must  necessarily  be  used  more  freely  than  any  other  concen- 
trated feed  for  hogs  in  the  corn  belt,  as  is  pointed  out  in  a  recent  bulle- 
tin of  the  Iowa  Station,  because  if  properly  used  it  is  especially  well 
adapted  to  hog  feeding  aud  can  ustially  be  marketed  as  pork  to  the 
very  best  advantage.  It  is,  however,  becoming  generally  recognized 
tliat  so  far  as  health,  thrift  and  rapidity  of  gain  are  concerned,  corn 
alone,  at  least  in  dry  lot  feeding,  does  not  give  as  satisfactory  results, 
particularly  with  growing  hogs,  as  corn  combined  with  some  other 
feed  richer  in  protein.  Wheat  shorts  is  commonly  considered  the 
best  supplementary  feed  for  young  hogs,  but  a  number  of  other  com- 
mon feeding  stuffs  which  contain  large  quantities  of  protein  are  on 
the  market,  and  the  experiments  carried  on  at  the  Iowa  Station  were 

«  Compiled  from  Iowa  Sta.  Bur.  91.  See  also  I'aruiers'  Buls.  W\  p.  29 ;  276, 
p.  21. 
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undertaken  with  a  view  to  studying  the  merits  of  some  of  thenu  It  > 
evident  that  if  a  small  reduction  per  hog  in  the  cost  of  feeding  can  b 
effected  by  the  use  of  such  feeds  the  aggregate  gain  will  be  very  largr- 

Corn  alone,  and  with  varying  proportions  of  ground  barley,  wht« 
shorts,  meat  meal,  and  tankage,  was  compared  in  the  tests  with  hug^ 
which  are  reported  by  W.  J.  Kennedy  and  E.  T.  Bobbins.  The  relatirr 
merits  of  dry  lot  as  compared  with  pasturage  and  timothy  and  clover 
pasturage  were  also  studied,  especially  with  reference  to  their  im- 
portance in  connection  with  the  feeding  of  com  alone  and  with  other 
feeds. 

Four  lots  of  12  well-grown  hogs  each  were  used  in  the  first  tes?i. 
comparing  corn  alone  and  supplementary  feeds,  and  the  gains  made  iv. 
32  days  on  the  several  rations  were  as  follows:  Com,  1.88  pound:^: 
corn,  barley,  and  shorts  2:1:1,  2.21  pounds;  corn  and  meat  meal  9:1. 
2.68  pounds ;  and  corn  and'  tankage  9 : 1,  2.34  pounds. 

When  different  amounts  of  meat  meal  supplementing  com  mea! 
were  studied  with  4  lots  of  9  young  pigs  each,  the  average  daily  gab 
per  head  on  the  several  rations  was  1.16  pounds  on  corn  meal  alone, 
1.75  poimds  on  corn  meal  and  meat  meal  7 : 1,  1.79  pounds  on  con- 
meal  and  meat  meal  8:5:1,  and  1.86  pounds  on  corn  meal  and  me^x 
meal  10 : 1. 

The  feed  eaten  per  pound  of  gain  in  the  above  2  tests  ranged  frtmi 
3.7  pounds  with  the  mature  hogs  on  corn  and  meat  meal  9 :  1  to  Ti.-'u 
pounds  with  pigs  on  corn  meal  alone.  The  gain  was  most  expen^i\t 
with  the  latter  lot,  costing  3.97  cents  per  pound,  and  was  least  ex- 
pensive with  the  mature  hogs  fed  com  meal,  barley  and  shorts^  cost- 
ing 3.15  cents. 

A  comparison  of  dry  lot  feeding  and  pasturage  and  of  the  effe^-t.- 
of  supplementing  corn  by  other  concentrated  feeds  under  thetie  oa:- 
ditions  was  studied  with  10  lots  containing  10  hogs  each  at  the  he- 
ginning  of  the  trial,  the  test  as  a  whole  covering  112  days.  When 
corn  and  shorts  2 : 1  and  1 : 1,  corn  meal  and  meat  meal  5 : 1,  and  lA^rt 
meal  and  tankage  5 : 1  were  fed  with  timothy  pasturage,  the  avenu!»* 
daily  gain  ranged  from  1.12  pounds  on  com  and  shorts  2:1  to  IX 
pounds  on  corn  and  tankage  5:1.  In  the  case  of  the  same  ration- 
fed  without  pasturage  the  gain  ranged  from  0.81  pound  on  ctin, 
and  shorts  2:1  to  1.09  pounds  on  corn  and  meat  meal.  On  com  ami 
timothy  pasturage  alone  the  average  daily  gain  was  0.92  pound  (kf 
hog  and  on  com  and  clover  pasturage  1.19  pounds.  Considering  al> 
the  lots  the  concentrated  feed  eaten  per  pound  of  gain  ranged  from 
3.98  pounds  with  the  lot  fed  corn  and  shorts  1 : 1  on  timothy  pasttira^re 
to  6.12  pounds  with  the  lot  fed  corn  and  shorts  2:1  in  a  dry  yanl. 
and  was  on  an  average  4.29  pounds.  The  cost  of  a  pound  of  gaiu 
ranged  from  3.35  cents  with  the  lot  pastured  on  clover  and  fed  core 
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to  4.46  cents  with  the  lot  on  corn  and  shorts  2 : 1  fed  in  a  dry  yard, 
and  was  on  an  average  3.92  cents. 

In  reporting  these  tests  data  are  given  regarding  the  shrinkage 
when  slaughtering,  and  the  profits  are  discussed  at  length  on  the  basis 
of  corn  meal,  meat  meal,  and  tankage  at  different  prices. 

From  a  consideration  of  their  results,  the  authors  conclude  that 
meat  meal  and  tankage  of  similar  composition  are  about  equal  pound 
for  pound  as  supplements  to  corn  in  a  ration  for  growing  and  fatten- 
ing hogs  and  that  both  of  these  animal  by-products  are  profitable  ad- 
juncts to  corn  and  are  more  valuable  for  dry  lot  feeding  than  when 
pigs  or  hogs  are*  being  developed  and  fattened  on  pasture,  especially 
if  the  pasture  be  composed  of  leguminous  crops. 

Growing  pigs  fed  meat  meal  or  tankage  to  the  extent  of  oue-sixtli  of  their 
ration,  and  older  hogs  having  these  feeds  to  the  extent  of  10  i)er  cent  of  their 
ration,  with  corn,  ate  more  feed  and  made  more  rapid  gains  tlian  those  fed  on 
any  other  combination,  such  as  shorts,  barley  and  com,  or  shorts  and  com, 
tested  in  these  experiments.  In  dry  lot  feeding  a  ration  composed  of  com  with 
either  meat  meal  or  tankage  produced  from  25  to  40  per  cent  faster  gains  on 
quite  mature  hogs,  and  from  50  to  60  per  cent  faster  gains  on  younger  hogs, 
thau  a  ration  of  com  alone,  and  in  every  instance  the  number  of  pounds  of 
feed  required  per  100  pounds  gain  was  decidedly  less  with  the  mixed  ration. 

There  was  not  very  much  difference  in  the  results  obtained  when  pigs  of  137 
IK>uuds  weight  at  the  beginning  of  the  experiment  were  fed  com  with  meat  meal 
in  the  proportions  of  7  to  1,  8.5  to  1,  or  10  to  1.  The  proiwrtlon  of  10  to  1  pro- 
(Inred  the  most  rapid  gains  and  the  greatest  total  profit,  while  the  proportion  of 
7  to  1  required  the  least  total  amount  of  feed,  but  the  greatest  amount  of  meat 
meal,  per  100  pounds  gain.  •  *  *  Hogs  fed  on  rations  composed  of  corn  and 
uieat  meal  and  com  and  tankage  were  fully  as  acceptable  to  the  buyers,  both 
from  the  standpoint  of  the  quality  and  condition  of  the  flesh,  as  those  fed  on  any 
of  the  other  rations  tested. 

As  regards  the  value  of  shorts  as  a  supplement  to  corn,  a  ration  of 
these  2  feeds  1 : 1  produced  larger  gains  with  less  feed  per  pound  of 
jprain  when  fed  to  pigs  on  pasturage  or  in  dry  lots  than  a  ration  of 
com  and  shorts  2:1. 

"  The  advantage  of  the  larger  proportion  of  shorts  was  much 
more  in  evidence  in  the  dry  lot  feeding  than  in  pasture  feeding. 
For  feeding  pigs  on  pasture  with  feeds  at  the  prevailing  prices  a 
ration  of  com  alone  produced  100  pounds  of  gain  at  a  smaller  cost 
than  a  ration  of  corn  and  shorts.  The  corn  and  shorts  ration,  how- 
(»ver,  yielded  somewhat  the  greater  total  profit,  due  to  the  more 
rapid  gains  produced  from  the  use  of  the  same." 

With  respect  to  barley,  the  authors  note  "  that  a  ration  composed 
of  com  2  parts,  barley  1  part,  and  shorts  1  part  produced  100  pounds 
of  gain  at  fully  as  low  a  cost  as  the  ratioTiS  containing  meat  meal  or 
tankage  in  conjunction  with  com.    At  the  prevailing  market  price, 
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barley  proved  to  be  an  economical  feed  when  combined  with  c<»m 
and  shorts  for  finishing  hogs  for  markets" 

When  average  results  for  pasturage  and  dry  lot  feeding  wen- 
compared  "  there  was  less  variation  in  the  amount  of  concentra^^ 
required  to  produce  100  pounds  of  gain  on  pasture  than  in  the  dry 
lot  feeding.  With  the  pigs  on  timothy  pasture,  the  most  evidein 
effect  of  increasing  the  amount  of  protein  of  the  concentrated  fwd 
up  to  a  point  where  the  balanced  ration  was  fed  was  to  increase  thf 
amount  of  feed  consumed  and  produce  correspondinjrly  larp*r 
gains." 

In  general,  in  dry  lot'feeding  the  most  rapid  and  economical  gaim 
were  obtained  from  those  rations  which  contained  a  much  larger  pro- 
portion of  protein  to  carbohydrates  and  fats  than  is  found  in  coru. 

The  price  which  feeders  can  afford  to  pay  for  supplementary  feeds,  rich  iu 
protein,  to  add  to  the  corn  ration  for  the  purpose  of  balancing  the  sam^. 
must  be  regulated  by  the  percentage  of  digestible  protein  contained  In  tbeic 
and  the  market  price  of  com.  When  corn  Is  high  In  price,  supplementni? 
feeds,  as  a  rule,  can  be  had  at  prices  which  will  not  prohibit  their  use:  but 
when  corn  Is  very  low  In  price,  the  feeder  will  very  likely  lose  a  portion.  I* 
not  all,  of  his  profits  In  pig  fi^edlng  through  the  purchase  of  supplemenun 
feeds.  •  *  ♦  With  feeds  at  the  usual  prices.  It  Is  au  easy  matter  bj*  their 
judicious  selection  to  so  supplement  com  as  to  add  5  to  16  cents  per  boRbe: 
to  the  profit  from  feeding  com,  thus  effecting  a  reduction  of  50  c&ktB  to  fl 
on  each  100  pounds  gain  in  weight  by  the  pigs. 

TANKAOE  FOE  HOGS  FOLLOWINO  CATTLE.' 

In  regions  of  the  West  where  cattle  are  fed  in  large  numbers  on 
corn,  many  hogs  are  fattened  upon  the  undigested  grain  found  in  tlif 
droppings  of  the  cattle.  B.  E.  Carmichael,  of  the  Ohio  Station,  found 
that  of  45  feeders  in  that  State,  of  whom  he  obtained  definite  infor- 
mation, 35  "  either  used  no  feed  besides  that  which  was  not  digesteil 
by  the  steers  or  else  gave  corn  in  addition.  Since  com  is  the  chiiff 
grain  used  for  fattening  cattle,  it  follows  that  the  hogs  which  depen^i 
solely  upon  the  undigested  grain  in  the  steers'  droppings  must  be  a>n- 
fined  to  a  ration  made  up  almost  exclusively  of  com.  Even  if,  ii. 
addition  to  corn,  other  concentrates  richer  in  protein  and  ash  tlian 
-is  corn  are  fed  to  the  steers,  the  corn  in  the  droppings  is  much  nuiiv 
readily  found,  and  the  benefit  derived  by  the  hog  from  the  feeds  other 
than  corn  is  not  very  great,  although  it  is  believed  that  some  benefit 
may  be  derived."  The  feed  of  the  hogs  is  therefore  deficient  in  prr>- 
tein  and  ash. 

The  Ohio  Station  undertook  a  series  of  experiments  to  detennin** 
whether  or  not  the  prevailing  practice  can  be  improved  by  supplying 
a  feed  comparatively  rich  in  protein  and  ash  to  hogs  that  follow  fat- 
tening cattle.    In  these  experiments  six  lots  of  steers,  seven  head  in 

«  Compiled  from  Ohio  Sta.  Circ.  73. 
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each  lot,  were  fed  upon  two  difPerent  rations — ^three  lots  upon  each 
ration,  lots  1,  3,  and  5  receiving  shelled  com,  cotton*seed  meal,  com 
stover,  mixed  hay,  and  com  silage ;  lots  2,  4,  and  6  receiving  shelled 
corn,  cotton-seed  meal,  com  stover,  and  mixed  hay. 

The  three  lots  last  mentioned  received  more  com  and  more  dry  roughage  tUau 
(lid  the  lots  first  mentioned,  on  account  of  not  receiving  silage,  which,  of  course, 
contained  both  grain  and  roughage.  All  lots  of  cattle  received  the  same  amount 
of  cotton-seed  meal  daily  per  steer. 

During  the  first  part  of  the  experiment  three  hogs  were  put  with  each  lot 
of  cattle:  later  these  hogs  were  replaced  by  a  thinner  lot  and  four  hogs  were 
placed  with  each  lot.  The  first  set  of  hogs  was  under  experiment  for  6.3  days, 
the  second  set  for  56  days. 

Not  a  large  enough  number  of  hogs  was  used  in  any  of  the  lots  to  eat  all 
of  the  grain  that  passed  through  the  steers,  although  the  amount  left  was  in 
tio  (*ase  great.  No  com  was  fed  to  the  hogs,  and,  as  the  cattle  feed  racks  wore 
N>  constructed  as  to  prevent  the  grain  being  thrown  out,  the  hogs  securetl  no 
grain  except  that  which  apt)eared  in  the  droppings  from  the  steers.     ♦     •     ♦ 

The  supplementary  feed  used  in  this  test  was  digester  tankage,  a  packing 
hfHise  by-product,  of  w^bich  the  hogs  in  lots  1  and  6  received  one-third  of  a 
ix)und  daily  per  head  after  they  had  become  gradually  accustomed  to  it.  The 
hd^'s  In  lots  3  and  4  reci»iviMl  no  ifeed  other  than  that  obtained  from  the  drop- 
pin$»  from  the  cattle.  All  lots  were  kept  supplied  with  a  mixture  of  ashes  and 
Nilt.  It  is  of  interest  to  note  that  the  lots  fed  tankage  cared  less  for  the  ashes 
and  wilt  tbau  did  the  other  lots. 

The  tankage  was  fed  in  the  form  of  a  thin  slop,  once  daily.  It  may  be  very 
c-onvenlently  fed  In  this  manner,  and  was  greatly  relished  by  the  hogs;  In  fact, 
they  exhibited  an  almost  ravenous  api^ettte  for  it. 

The  gains  made  by  the  tankage-fed  hogs  were  more  than  one-half 
(52  per  cent)  larger  as  well  as  cheaper  than  those  receiving  no 
tankage. 

The  results  show  that  a  decided  advantage  resulting  from  the  feed- 
ing of  the  tankage  is  that  fewer  hogs  are  required  to  consume  the 
<lroppings  from  a  given  number  of  cattle,  and  that  less  time  is  neces- 
sary to  produce  a  given  amount  of  gain,  thus  both  reducing  the 
amount  of  money  tied  up  in  hogs  and  permitting  a  more  frequent 
turning  of  the  money. 

A  Hide  from  these  considerations,  feeders  will  readily  appreciate  the  fact  that 
fewer  hogs  and  a  shorter  feeding  period  would  greatly  lessen  the  liability  to 
loss  from  cholera.  Any  method  of  feeding  or  management  of  live  stock  which 
nuikes  it  possible  to  reduce  the  number  of  animals  necessary  to  furnish  a  given 
auioiint  of  product,  or  to  cheapen  in  any  other  way  the  cost  of  production,  Is 
w(jrthy  of  consideration  by  stockmen.  It  seems  certain  that  the  use  of  such 
supplementary  feeds  as  are  suggested  in  this  circular  will  greatly  Increase  the 
I>r()Hts  from  hogs  that  follow  cattle. 

While,  on  account  of  its  cheapness  as  a  carrier  of  protein  and  ash  and  con- 
venience for  feeding,  digester  tankage  was  used  in  the  work  reported  herein,  it 
1!^  bt*lleved  that  other  feeds,  such  as  linseed  oil  meal,  soy  beans,  skim  milk,  but- 
lemillk.  or  middlings  would  greatly  Increase  the  efficiency  of  the  "  cattle  hog  " 
In  making  economical  gains.  Feeders  need,  however,  to  exercise  keen  discrlni- 
inntion  In  the  purchase  of  feedstuffs,  for  there  is  a  likelihood  of  a  heavy  demand 
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for  certain  feeds,  making  it  possible  for  the  manufacturers  to  raise  pric»  )•> 
yond  the  amouut  justified  by  the  feeding  value. 

WHiile  further  work  is  needed  ^'  to  determine  what  feeds  are  bed 
suited  for  this  purpose,  and  in  what  amounts  they  sliould  be  fed,"  sjf 
ficient  has  been  done  "  to  show  that  hogs  following  cattle  are  often  n« 
supplied  with  the  ration  best  suited  for  the  production  of  the  great 
est  gains." 


END 
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FiQ.  3. — The  New  York  feed  hopper. 


HOPFEES  FOR  FOTJLTEY  F£EDINO.<' 

In  the  dry  feeding  of  poultry,  which  is  attracting  consideraW* 
attention  at  the  present  time,*^  a  hopper  or  some  similar  device  f« 
supplying  feed  is  essential.  Hopper  feeding,  according  to  J.  E.  Ri<^ 
and  R.  C.  Lawry,  of  the  New  York  Cornell  Station,  saves  l«bor 
guards  against  underfeeding,  and  makes  the  keeping  of  fowls  in  Ur^ 


«  Compiled  from  New  York  Cornell  Sta.  Bui.  248. 
*  See  also  IT.  S.  Dept.  Agr.,  Farmers'  Bui.  244.  p.  25. 
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flocks  less  objectionable  because  it  avoids  crowding,  which  is  likely  to 
occur  when  considierable  numbers  are  fed  a  wet  mash. 

Experiments  which  have  been  conducted  at  the  New  York  Cornell 
Station  indicate  "  that  for  young  fowls  of  the  laying  varieties,  kept 
for  commercial  eg^  production,  the  feeding  of  a  dry  mash  in  a  feed 
hopper  which  is  accessible  at  all  times  during  the  day  is  to  be  recom- 
mended/' 

Whether  the  same  system  of  feeding  will  prove  as  satisfactory  with  old  fowls 
of  tlie  laying  varieties  or  witli  young  fowls  of  the  general-purpose  or  meat 
vnrieties,  we  have  not  yet  determined  by  actual  comparative  test.  Nor  has  it 
hwn  proved*  that  the  system  can  be  used  with  safety  with  breeding  fowls. 
This  is  a  vital  consideration.  The  ultimate  test  which  will  decide  whether  or 
not  the  hopper  feeding  of  dry  mash  will  be  of  unlversjil  application  to  the  feeding 
of  fowls,  will  be  the  effect  on  the  vigor  of  the  offspring.  It  Is  too  early  yet  to 
(UM'lde  this  point.  Many  practical  feeders,  however,  conclude  from  an  extended 
exiH'rlence  that  the  breeding  fowls  having  constant  access  to  dry  mash  will  not 
HiifTer  in  health  from  overeating  or  lack  of  exercise.  We  feel  certain  at  this 
time  that  hopper  feeding  when  properly  employed  has  genuine  merit  and  will 
btM'ome  an  established  practice.  To  be  successful,  however,  it  must  be  adapted 
ti»  suit  the  various  breeds  and  other  conditions  as  to  age,  season,  and  environ- 

IllHllt. 

Tlie  authors  have  devised  a  hopper  for  use  in  the  dry  feeding  of 
poultry  which  has  been  tested  at  the  New  York  Cornell  Station.  It 
consists  of  a  galvanized-iron  box,  having  several  compartments,  with 
hin^d  cover,  and  on  the  front  openings  through  which  the  feed  can 
l)e  reached  by  the  poultry.  A  curved  false  bottom  separates  the 
upper  or  storage  chamber  of  the  hopper  from  the  trough  in  the  lower 
part  and  is  arranged  so  that  feed  falls  in  small  quantities  into  the 
trough.  Figure  3  and  the  following  quotation  from  the  bulletin 
referred  to  explain  the  construction  of  this  hopper: 

The  feed  hopper  which  is  used  for  feeding  dry  meals,  meat  scraps, 
or  grain  "  is  made  of  No.  26  galvanized  iron,  is  36  inches  long,  24 
inches  tall,  and  8  inches  wide,  divided  into  three  compartments  12 
inches  wide,  and  will  hold  about  60  pounds  of  meal  or  100  pounds  of 
grain.  It  is  built  with  a  slanting  top  and  has  a  door  on  the  front 
that  hinges  up  from  below  to  close  the  opening  when  it  is  desired 
that  the  fowls  should  not  eat.  It  is  the  outcome  of  a  long  series  of 
experiments  and  is  the  only  hopper  of  a  large  number  tried  at  the 
station  plant  that  will  not  waste  feed  and  yet  does  not  clog.  The  fact 
that  it  has  a  door  to  close  and  that  it  is  made  of  galvanized  iron 
makes  it  entirely  rat  proof.  It  is  placed  on  a  platform  5  inches  tall 
that  projects  outward  6  inches  in  front  to  prevent  the  litter  from 
U*ing  scratched  into  it.  It  has  been  found  that  one  catch  in  the 
(^Miter  of  the  door  is  more  satisfactorv  than  the  two  catches."  The 
cost  is  about  $4. 
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Eecent  experiments  at  New  York  Cornell  Station  have  shown  tbi 
lime  and  grit  are  required  at  all  times  by  fowls  for  the  bes*  result- 
as  regards  health  and  production.    It  is  essential,  therefore,  thit 

fowls  should  have  access  to  cracke«l 
oyster  shells  or  equivalent  material  at 
all  times,  and  it  seons  also  desirable 
that  some  other  grit  and  perhaps  char 
coal  should  be  prcfVided.  For  this  piir 
pose  a  grit  hopper  was  devised  by  tb  • 
authors,  which  is  large  enou^  to  mak- 
frequent  filling  unnecessary  and  is  ^ 
constructed  that  it  will  keep  clean  ai-i 
will  not  clog  or  waste.  It  is  very  sim: 
lar  in  construction  to  the  feed  hopper 
dcvscribed  above,  except  that  it  is  open 
above  the  trough  instead  of  closed  in. 
According  to  the  authors,  the  coe=t  nf 
the  hopper,  which  is  made  of  galvaniwd 
iron,  should  not  exceed  $1.  Figure  4 
shows  the  appearance  of  the  hoppK 
and  its  method  of  construction.  T\if 
rounded  back  and  the  overhanging  lip 
in  front  prevent  waste.  The  slanting 
top  is  also  noticeable,  aa  well  as  the  eyes  at  the  back,  by  which  th^ 
hopper  may  be  attached  to  the  walL  The  hopper  illustrated  is  maA* 
in  three  compartments. 
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EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Beal  and  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Statibn  Work  is  a  subseries  of  brief  popular  bulletins  compiled  from 
ihe  published  reports  of  the  agricultural  experiment  stations  and  kindred  institu- 
tions in  this  and  other  countries.  The  chief  object  of  these  publications  is  to  dis- 
seminate throughout  the  country  information  regarding  experiments  at  the  differ- 
ent experiment  stations,  and  thus  to  acquaint  farmers  in  a  general  way  with  the 
progress  of  agricultural  investigation  on  its  practical  side.  The  results  herein  reported 
should  for  ^e  most  part  be  regarded  as  tentative  and  suggestive  rather  than  con- 
clusive. Further  experiments  may  modify  them,  and  experience  alone  can  show 
bow  far  they  will  be  useful  in  actual  practice.  The  work  of  the  stations  must  not 
be  depended  upon  to  produce  "rules  for  farming."  How  to  apply  the  results  of 
experiments  to  his  own  conditions  will  ever  remain  the  problem  of  the  individual 
fanner. — A.  C.  True,  Director,  Office  of  Experiment  Stations. 


CONTENTS  OF  NO.  XLV. 


Face. 

Improving  the  convenience  and  comfort  of  the  farm  hom<» 5 

Planning  the  home 5 

Use  of  labor-saving  appliances 7 

Food 8 

Hygienic  conditions  and  comfort 9 

Lining  of  ditches  and  reservoirs  to  prevent  seepage  losses 10 

Tement  pipe  for  small  irrigating  systems  and  other  purposes 12 

Pollination  of  forced  tomatoes 15 

Increasing  the  productiveness  of  com 17 

Varieties.: 17 

Moisture  content 18 

Methods  of  culture 18 

Fertilizers..., 20 

Rotations 20 

Breeding 21 

Shrinkage  of  com  in  cribs 22 

Feeding  grain  to  milch  cows  at  pasture 26 

Practical  use  of  starters  in  ripening  cream 27 

Water  pans  for  poultry 28 

Catching  hook  for  poultry 31 

317 

(3) 


ILLUSTRATIONS. 


Fio.  1.  Sanitary  water  pan,  showing  the  small  space  open  for  entrance  of  litter,       -' 

2.  Sanitary  water  pan  uncovered,  showing  flanged  rim  of  cover -' 

3.  Sanitary  water  pan  and  cover  in  use  on  platform  10  inches  above  the 

floor ., 5' 

4.  Water  pan  with  cover  lowered  to  prevent  hens  getting  into  the  pan  and 

the  entrance  of  litter  and  dust •' 

5.  Cover  raised  for  emptying  or  filling  the  pan.    The  water  pan  is  arranged 

to  supply  two  pens 31 

6.  Catching  hook,  with  wire  turned  back  to  avoid  injury,  wide  open  to 

catch  quickly,  and  restricted  clutch  with  enlarged  hold -'1 
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[KPBOVIirG  THE  COHYEiriEKGE  AHD   COMPORT   OF   THE  EABK 

HOMS.<> 

The  question  of  sanitary  appliances  and  other  conveniences  for 
the  farm  home  has  been  discussed  in  a  Farmers'  Bulletin  recently 
published  by  this  Department.^  Preparation  of  vegetables  for  the 
table,  making  of  jams  and  preserves,  and  various  problems  concerned 
with  the  nutritive  value  of  food  and  its  reference  to  dietetics  have  also 
been  discussed  in  Farmers'  Bulletins.'' 

A  number  of  the  agricultural  colleges  and  experiment  stations  have 
studied  questions  which  have  a  direct  bearing  on  the  convenience 
stnd  comfort  of  the  farm  home,  such  work  in  the  agricultural  colleges 
jsually  being  done  in  the  home  economics  department.  Dr.  Edna  D. 
Day,  who  has  charge  of  such  a  department  at  the  Missouri  Agricul- 
tural College,  has  recently  discussed  the  need  for  convenience  in  the 
x)iistruction  of  the  farm  home,  the  value  of  labor-saving  devices,  and 
related  questions. 

PliANNINQ  THE  HOME. 

In  tliis  connection  she  notes  that  in  planning  a  home  it  is  essential 
ihat  the  rooms  should  be  located  with  a  view  to  convenience  in  carry- 
ng  on  household  tasks.  ''  Be  very  careful  in  making  the  plans 
;hat  you  put  more  money  into  convenience  than  you  do  into  size, 
ilany  a  prosperous  farmer,  on  rebuilding  his  home,  has  felt  rich 
mough  to  make  a  house  so  large  that  his  wife  has  not  yet  found  time 
mough  for  its  proper  care.  Not  only  are  there  more  square  feet  of 
loor  to  be  swept,  but  the  steps  necessary  to  do  the  ordinary  routine 
^'ork  of  the  house  have  been  multiplied  many  times." 

<>A  progreflB  record  of  experimental  inquiries,  published  without  assumption  of 
ei^poiKiibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
eported  by  the  stations. 

*  Compiled  from  Ann.  Rpt.  Mo.  Bd.  Agr.,  39  (1906),  p.  101;  Boston  Cooking  School 
lag.,  12  (1907),  p.  240;  Cornell  Reading  Course  for  Farmers*  Wives,  3,  ser.,  1905,  No.  14. 

cU.  S.  Dept.  Agr.,  Farmers'  Bui.  270. 

•'U.  S.  Dept.  Agr.,  Farmers'  Buls.  34,  74,  85,  93,  112,  121,  128,  142,  182,  203,  234, 
!49,  256,  293,  295,  and  298. 
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In  earlier  times  the  farmhouse  kitchen,  commonly  the  larp^i 
room  in  the  house  and  usually  a  pleasant,  homelike  room,  ohe^' 
served  as  a  dining  room  and  living  room  as  well,  and  one  or  nioiv  tf 
the  bedrooms  were  on  the  same  floor  as  the  kitchen.  This  meant  u 
saving  of  time,  since  the  housewife  had  fewer  rooms  to  care  for  ani 
fewer  steps  to  take  than  is  the  case  in  the  more  modem  famihoiN 
with  a  separate  dining  room  and  living  room  and  with  sleepiu: 
rooms  in  the  second  story.  The  more  modem  house  undoubted!} 
has  its  advantages  and  is  in  accord  with  present-day  standards  i' 
living,  but  such  an  extension  of  space  should  be  counterbalance!  hv 
convenience  of  arrangement,  the  use  of  labor-saving  devices,  and  hi: 
possible  household  conveniences. 

As  Professor  Day  points  out,  the  proper  location  of  the  kitchen  aii'i 
dining  room,  the  china  closet,  the  kitchen  sink,  stove,  and  work 
table  means  a  saving  of  very  many  unnecessary  steps  and  much  U'^ 
less  labor.  If  food  must  be  kept  in  the  cellar  in  summer  time  a  durn* 
waiter  with  two  or  three  shelves  running  from  the  kitchen  to  the  cellcr 
is  well  worth  its  cost.  Of  course,  an  ice  box  on  -the  ground  fl«»"r 
would  avoid  the  necessity  for  keeping  food  cool  in  the  cellar.  If 
an  ice  box  is  used  it  should  be  so  located  that  it  can  be  convenient! 
filled  with  ice  and  yet  be  near  the  kitchen.  Convenient  cellar  stair': 
are  much  less  common  than  they  should  be,  and  their  hKaticn 
lighting,  etc.,  are  questions  which  should  always  be  taken  into  con- 
sideration in  house  construction. 

For  use  in  cold  weather  "there  should  be  a  pantry  on  the  grouL- 
floor  in  which  the  food  is  kept,  and  this  pantry  shoukl  be  vnxU: 
walking  distance  of  the  dining  room  and  kitchen.  If  this  is  r,. ; 
possible,  a  box  can  be  turned  on  its  side  and  fastened  just  outside  tl.r 
kitchen  window  and  the  food  kept  in  it." 

If  your  house  has  been  built  without  care  to  step  saving  in  the  position  of  dini"*: 
table,  sinks,  and  cupboards,  a  small  table  on  rollers,  especially  if  it«  c^aparity  ly  '- 
creased  by  a  lower  shelf,  will  be  found  a  great  conveni^^nce.     It  can  be  need  to  a^lvu 
tage  in  setting  and  clearing  the  table.     It  is  also  helpful  to  have  near  the  sink  wb**n  t  • 
dishes  are  washed.     They  can  be  put  on  it  and  the  table  then  moved  to  the  china  ^l  .^ 
and  emptied.    Many  a  woman  who  is  now  tired  of  an. evening  would  be  freab  ir  '.* 
used  [a  wheeled  table  like  this  and]  a  high  stool  at  the  sink  and  work  table. 

A  recent  writer  who  discusses  the  construction  and  arrangerofr* 
of  a  house  that  may  be  conveniently  cared  for  by  the  house\'iii' 
herself  insists  that  the  rooms  "in  which  daily  work  is  done  mu^?!  K 
centrally  located.  Bring  the  living  room  near  the  kitchen  and  y«>'r 
own  bedroom  as  close  to  both  as  possible.''  If  a  dining  n^^'n  -' 
considered  essential  it  must  be  conveniently  located,  but  the  il^* 
the  living  room  as  a  dining  room  in  winter  and  a  screened  porrh  f»>' 
this  purpose  in  summer  is  spoken  of  as  an  alternative. 

A  cart  witli  compartments  and  mounted  on  small  wheels  is  in*'T 
tioned  as  a  labor  saver  in  the  preparation  and  serving  of  meak.    A- 
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an  essential,  hot  water  for  bath  and  kitchen  use  in  summer  and 
winter  is  insisted  upon  as  well  as  few  rooms  to  take  care  of,  all  the 
rooms  being  large  except  the  kitchen,  for  within  reasonable  hmits  the 
smaller  the  kitchen  the  fewer  the  steps  which  will  be  taken  in  the 
kitchen  work. 

The  model  kitchen  has  four  windows.  One  whole  side  of  the  room  is  lined  with  cui>- 
boards,  some  with  glass  doors,  others  of  solid  wood;  beneath  are  drawers  and  flour  bins. 
Xlie  *  *  ^  range  stands  conveniently  near  the  work  table,  and  there  is  also  a  large 
enameled  sink  with  draining  board.  Between  the  large  screened-in  porch  and  the 
kitchen  is  placed  the  refrigerator,  being  filled  with  ice  from  the  outside.  The  refriger- 
ator doors  open  into  the  kitchen.  Many  times  a  day  the  cold  storage  has  to  be  gone  to, 
and  this  is  an  important  matter,  to  have  it  right  at  hand.  You  will  find  that  there  is 
not  any  more  ice  consumed  in  a  summer  than  if  the  ice  chest  was  in  the  cellar.  "VMiy 
should  steps  be  multiplied  in  going  to  it?  The  kitchen  in  the  labor-saving  planned 
house  is  small.  The  more  articles  you  can  reach  with  fewest  steps,  the  lighter  your 
work  will  be.  *  *  *  A  narrow  kitchen  is  a  great  labor  saver.  One  does  not  realize 
this  untU  she  prepares  a  meal  in  the  large  square  old-fashioned  kitchen;  the  extra  steps 
count  as  miles  in  a  day. 

USE  OF  LABOB-SAVINa  APPLIANCES. 

The  general  use  of  the  sewing  machine  has  saved  the  farmer's  wife 
and  other  housekeepers  xmnumbered  hours  of  labor,  and  in  the  same 
way  the  general  use  of  the  proper  kitchen  conveniences  will  prove 
equally  advantageous.  It  is  just  as  important  to  supply  the  fanner's 
\\afe  with  carpet  sweeper,  washing  machine,  bread  mixer,  and  other 
labor-saving  devices,  and  with  sharp  knives,  egg  beaters,  measuring 
cups,  and  other  kitchen  conveniences  as  it  is  to  use  separators  in 
the  dairy  or  other  modem  appUances  in  general  farm  work. 

In  a  summary  of  data  prepared  for  farmers'  wives  in  connection 
with  the  extension  work  of  the  New  York  Agricultural  College  and 
Experiment  Station,  the  need  for  kitchen  conveniences  is  insisted 
upon.  '*A  clerk  does  not  like  a  poor  pen,  a  typewriter  a  poor  ma- 
chine, nor  a  carpenter  a  poor  saw.  So  the  expeditious  cook  objects 
to  poor  cooking  utensils.  They  are  a  bar  to  progress,  a  menace  to 
the  success  of  her  enterprise,  and  a  serious  temptation  to  her  serenity 
of  temper.  Stirring  cake  with  a  small,  frail  spoon,  beating  eggs  with 
a  loose-jointed  egg  beater,  as  well  as  many  other  crippling  processes, 
should  not  be  her  lot  to  endure."  As  the  writer  quoted  points  out, 
the  needed  utensils  cost  money,  but  so  do  all  labor-saving  and  useful 
devices,  and  it  is  fitting  to  ask  whether  the  labor-saving  devices  in 
the  house  have^kept  pace  with  those  purchased  for  use  in  the  bam  or 
fields.  If  the  fanner's  wife  and  daughters  can  economize  in  time  and 
energy  required  for  household  tasks  they  will  have  leisure  for  other 
duties  and  pleasures  and  for  rest  and  recreation. 
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FOOD. 

Rational  living  on  the  farm  or  in  any  other  community  presup- 
poses a  reasonable  variety  of  well-cooked  foods  of  good  quality  with 
the  various  sorts  in  suitable  proportion.  In  many  homes  the  house- 
keeping is  needlessly  complicated  and  the  result  obtained  is  out  of 
proportion  to  the  labor  expended.  In  other  home?,  particularly 
where  the  variety  of  easily  obtainable  foods  is  limited  and  the  proper 
preparation  of  foods  is  not  given  due  attention,  the  diet  is  too  monot- 
onous to  be  satisfactory  or  is  so  prepared  that  it  is  not  well  suited  to 
the  family  needs.  The  question  of  lessening  household  labcff  bv 
avoiding  imnecessarily  elaborate  dishes  and  meals  is  discussed  in  the 
Cornell  Agricultm-al  College  and  Experiment  Station  publication 
referred  to. 

lu  our  own  country  the  difference  between  the  preeent  table  and  that  of  the  pil^nm 
fathers  is  so  great  as  tx>  account  to  some  extent  for  the  present  lack  of  leisure  of  ite 
housewife.  To  fish,  brown  bread,  pork  and  beans,  vegetables,  have  been  added  tU' 
present  salads,  ices,  elaborate  puddings,  cakes,  and  the  many  forms  of  deBsert.  'U 
the  earlier  times]  *  *  *  there  was  a  regular  baking  day,  when  large  quantitit^  'i 
baked  beans,  pies,  and  bread  were  prepared. 

The  baking  day  and  the  preparation  of  large  amounts  of  food  at  one 
time,  with  the  consequent  economy  of  labor,  are  much  less  commou 
than  was  once  the  case.  Changes  in  customs  and  standards  of  liv- 
ing and  a  more  varied  food  supply  have  led  to  the  selection  of  manv 
dishes  which  are  best  if  freshly  prepared  and  to  menus  which  are  vcn 
often  needlessly  elaborate.  All  this  means  added  work  for  the  house- 
keeper. The  careful  selection  of  food  and  the  planning  of  meals  wiU 
do  much  to  lessen  household  labor,  and  if  this  is  done  with  due  refer- 
ence to  nutritive  value  of  foods  and  wholesome  combinations  the 
results  will  oftentimes  be  more  satisfactory  than  is  at  present  the  case. 

All  are  coming  to  know  that  simpler  living  is  necessary,  not  only  for  the  comfort  d 
the  housekeeper  but  for  those  who  sit  at  her  table.  Elaborate  menus  are  entirely  im- 
possible when  one  woman  does  all  the  work.  *  *  *  The  elaborate  meals  and  th* 
unnecessary  dishes  are  not  for  the  good  of  anyone.  They  interfere  with  the  beautif  j1 
grace  of  hospitality;  they  prevent  the  happiness  of  the  cook  and  the  pre8er\*ation  of  L't 
strength.  Simple,  wholesome  meals,  with  intelligent  cooking  and  serving,  aj\  « 
blessing  to  any  household. 

In  homes  where  the  diet  is  too  monotonous  and  the  preparation  of 
food  is  not  in  accordance  with  right  standards  of  hving,  the  knowle^lgf 
of  proper  methods  and  ways  of  utihzing  available  food  supplies  will 
result  in  a  much  more  satisfactory  diet  with  the  s&me  amount  of 
labor,  or  indeed  oftentimes  with  less  expenditure  of  time  and  enei^gnr. 

Commenting  on  the  lack  of  variety  in  food  noticeable  on  many  h\i>} 
farms  and  ways  in  which  it  may  be  obviated,  Professor  Day  makes  the 
following  statement:  *'Most  farmers  have  to  depend  on  chickens  f«^r 
the  greater  part  of  their  fresh  meat,  and  unless  one  is  in  the  poultry 
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business  the  care  of  chickens  is  another  burden  added  to  the  house- 
hold," The  increased  time  which  labor-saving  devices  in  the  home 
and  convenient  construction  of  the  farmhouse  make  possible  would 
ycive  the  farmer's  wife  time  for  her  poultry,  and  then  poultry  keeping 
tiecd  not  be  a  burden.  There  should  certainly  be  ho  lack  of  fresh 
v^egetables  on  the  farm,  but  frequently  the  farmer  can  not  give  the 
necessary  time  to  the  kitchen  garden  and  the  farmer's  wife  is  unable 
to  find  time  for  gardening,  though  most  women  doubtless  consider 
gardening  a  recreation  rather  than  a  task.  ^*If  only  the  men  can  do 
the  first  hard  work  in  the  garden  and  see  that  the  indoor  burdens  are 
lightened,  most  women  will  welcome  the  opportunity  for  work  out  of 
doors  among  the  green  things,  and  will  be  the  better  for  it  physically." 
The  above  statements  make  it  plain  that  if  the  diet  is  out  of  har- 
mony with  rational  standards,  either  because  it  is  too  elaborate  or 
because  it  is  too  monotonous  or  unsatisfactory  in  other  ways,  it  is  pos- 
sible by  the  appUcation  of  knowledge  now  available  to  improve  con- 
ditions and  at  the  same  time  lessen  the  housewife's  burdens. 

In  few  departments  of  home  life  has  there  l)een  so  much  improvement  in  the  last  one 
hundred  years  in  %he  economy  of  labor  and  fuel  and  in  scientific  methods  as  in  cookery. 
It  remains,  therefore,  for  the  housewife  to  take  advantage  of  the  gain  in  time  and  labor 
ti)  study  the  kind  and  quantity  really  necessary,  and  the  best  and  simplest  way  of  pre- 
paring food,  in  order  that  she  may  have  time  at  her  disposal  for  the  other  duties  in  and 
out  of  the  home  and  to  add  to  her  own  leisure  and  means  of  self -improvement. 

HYGIENIC  CONDITIONS  AND  COMFORT. 

Professor  Day  also  calls  attention  to  the  need  of  home  conveniences 
with  reference  to  comfort  and  hygienic  conditions.  Flies  and  other 
household  insects  not  only  make  work  for  the  housekeeper,  but  are 
active  agencies  in  the  spread  of  disease,  and  there  is  every  reason  why 
they  should  be  kept  out  of  the  house  by  screens  at  windows  and  doors. 
Much  may  also  be  done  to  prevent  the  breeding  of  such  insect  pests. 
Pro|)er  drains  and  other  sanitary  conveniences  not  only  lighten  the 
housekeeper's  duties,  but  are  also  of  the  utmost  importance  in  the 
hygiene  of  the  home. 

The  iaolatod  home  needs  not  only  to  use  special  care  to  make  its  numerous  duties 
easily  done,  and  to  be  most  careful  of  all  healtji  conditions.  *  *  *  but  it  has  also 
JTK*oial  problems  in  educative  recreation. 

* '  Home  is  peculiarly  the  place  of  rest,  though  the  birthplace  of  all  industries. "  ♦  *  * 
The  home  has  not  kept  pace  with  the  industrial  world  in  improving  the  methods  of 
adjusting  household  afibiirs.  Housework  should  be  carried  on  with  no  more  loss  of 
lime  or  energy  than  is  involved  in  the  conduct  of  any  well-managed  business.  To  l)e 
independent  we  must  sacrifice  many  of  the  customs  to  which  we  cling.  The  old  order 
i«  passing  away  and  the  sacredness  of  home  will  not  suffer,  but,  instead,  we  will  have  a 
greater  development  and  more  opportunities  for  freedom  and  happiness.  • 

Recreation  and  amusement  are  essential  features  of  a  normal  life 
and  are  as  much  the  right  of  the  farmer's  family  as  of  those  who  live  in 
larger  communities,  to  whom  music,  art,  and  many  other  forms  of  rec- 
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reation  involving  high  ideals  are  more  conveniently  accessible.  How- 
ever, by  means  of  books,  farmers'  institute  work,  lectures,  travelin; 
schools,  clubs  for  home  study,  etc.,  much  that  is  really  best  is  wiiliii. 
the  reach  of  all.  The  lightening  of  home  burdens  by  means  of  a  well- 
equipped  and  hygienic  house,  by  the  use  of  household  conveniencfv 
and  by  the  proper  understanding  and  systematizing  of  home  work. 
means  that  the  home  maker  and  her  family  may  have  opportunity  fo: 
something  beside  the  daily  tasks  which  too  often  leave  neither  tinu 
nor  inclination  for  recreation. 

LIHIirO  OF  DITCHES  AND  BESERVOIBS  TO  PBEVSlTr   SSSPAOE 

LOSSES.'' 

In  a  recent  bulletin  of  the  California  Station  E.  Mead  and  B.  A. 
Etcheverry  call  attention  anew  to  the  enormous  waste  of  irrigatii'D 
water  due  to  seepage  from  ditches  and  reservoirs.  They  show  frnii 
general  observation  and  from  a  large  number  of  carehd  measurenieii!- 
that  "  the  water  which  sinks  into  the  soil  from  ditches  and  ^eservoi^ 
is  one  of  the  chief  sources  of  waste  in  irrigation.  In  gravelh'  suiK 
or  where  ditches  cross  gypsum  strata,  the  losses  sometimes  amount  t<» 
more  than  half  the  total  flow.'^  Measurements  made  on  a  laige  num- 
ber of  ditches  in  the  course  of  the  cooperative  irrigation  investigatioa^ 
of  the  Office  of  Experiment  Stations  and  the  California  Station  '*sbow 
an  average  loss  on  main  canals  of  about  1  per  cent  for  each  mile  th^t 
water  is  carried;  on  laterals  the  loss  amounted  to  between  11  and  1*2 
per  cent  per  mile;  while  on  some  California  canals  the  loss  in  a  singk 
mile  was  64  per  cent.  *  *  *  Measurements  made  in  1006  on  t 
storage  reservoir  having  a  surface  of  10,000  square  feet  showed  a  seep- 
age loss  of  1,000  cubic  feet  per  day.  The  reservoir  is  fille<l  by  a  wiml- 
mill,  and  this  loss  was  10  per  cent  of  the  average  quantity  pumpo<- 
each  day — a  loss  too  heavy  to  be  borne.  The  problem  of  this  reser- 
voir owner  is  the  problem  of  hundreds  of  irrigators.     *     *     * 

^*The  water  which  escapes  is  often  worse  than  waste<i.  It  collo<^ 
in  the  lower  lands,  fills  the  soil,  drowns  the  roots  of  trees  and  plant* 
brings  alkali  to  the  surface,  and  is  a  prolific  breeding  plaC'e  for  ni<»^ 
quitoes.^' 

In  the  course  of  the  same  investigations  attempti^  were  made  t- 
find  practical  means  of  lining  storage  works  and  canals  and  ditchf^ 
to  prevent  or  at  least  to .  reduce  this  waste  and  consequent  lo«v- 
^'  From  the  results  obtained  the  conclusion  was  reached  that  t»^ 
large  and  costly  aqueducts  or  important  storage  works,  linings  <'f 
cement,  concrete,  or  asphaltum  may  be  employed  without  the  ex- 
pense being  prohibitive/'  It  is  pointed  out,  however,  that  a  ven 
large  proportion  of  the  irrigation  of  the  country  is  done  by  mean- 
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of  the  smaller,  cheaper  reservoirs  and  other  works,  the  owners  of 
which  "can  not  afford  the  expense  needed  to  line  the  reservoir  with 
concrete  or  asphalt  because  the  value  of  the  water  stored  will  not 
justify  this  expense." 

In  view  of  the  fact  that  the  greater  proportion  of  the  losses  occur  on 
lateral  ditches  and  small  storage  basins,  it  is  necessary  to  find  some 
simpler  and  cheaper,  but  efficient,  lining  which  can  be  appUed  by 
farmers  and  unskilled  laborers.  It  is  clear  that  the  general  use  of 
such  a  method  would  result  in  a  great  improvement  of  irrigation  prac- 
tice and  a  marked  increase  in  the  duty  of  water. 

Puddling  was  tried,  but  as  a  rule  there  was  not  sufficient  clay  in  the 
soil-  to  make  this  efficient.  A  natural  silting  up,  with  consequent 
improvement  of  water-holding  capacity,  of  reservoirs  and  ditches 
carrying  muddy  water  frequently  occurs,  but  a  large  proportion  of 
the  irrigation  water  used,  notably  that  obtained  by  pumping,  is  clear, 
and  therefore  no  silting  results. 

Of  the  large  number  of  available  raw  materials  promising  well  as 
ditch  and  reservoir  lining,  cement,  clay,  and  crude  petroleum  were 
tested  as  ditch  linings  in  the  California  experiments.  The  principal 
results  of  the  test  are  given  in  brief  in  the  following  table: 

Results  of  tests  of  various  ditch  linings. 


Description  of  lining. 


Efficiency 
ratios. 

Saving. 

Experi- 
mental 
cost  of 
lining  per 

Actual 

cost  of 

lining  per 

square 

foot. 

Per  ccfU. 

square 
foot. 

Cents. 

CerUs. 

7.17 

86.6 

8.30 

T.50 

2.90 

65.5 

8.30 

7.50 

2.73 

63.3 

3.88 

3.25-3.50 

2.02 

50.4 

1.20 

1.20 

1.78 

47.8 

3.90 

1.20 

1.50 

38.0 

1.00 

1.00 

1.37 

27.3 

.77 

.77 

1.08 

7.3 

1.00 

.80 

1.00 

0.0 

r^nnent  concrpte,  3  inches  thick 

Oment-limc  concrete,  3  inches  thick. 

Cement  mortar 

Hoavy  oil,  3}  gallons  per  square  yard 

Clay  puddle,  3)  inches  thick 

Heavy  oil,  3  gallons  per  square  yard . 
1it*avy  oil,  2}  gallons  per  square  yard 
Thin  oil,  24  gallons  per  square  yard . . 
Earth  ( no  lining) 


The  table  shows  wide  variations  in  the  efficiency  and  cost  of  the 
different  lining  materials. 

WTiile  there  is  no  doubt  that  cement  concrete  is  the  most  efficient  as  regards 
sot'page,  it  is  also  the  most  expensive,  being  more  than  six  times  the  cost  of  the  heavy 
oil  lining  (3}  gallons  per  square  yard),  which  saves  50.4  per  cent  of  the  water  which 
would  seep  were  the  ditch  not  lined.  This  saving  with  the  concrete  ditch  ia  86.6 
per  cent,  or  one  and  three-fourths  times  as  lai^e.  Where  water  is  very  valuable  there 
is  no  doubt  but  that  the  concrete  ditch  is  more  permanent  and  economical.  But 
where  the  water  is  not  so  scarce  and  a  little  waste  will  do  no  damage,  the  expense 
of  lining  the  ditch  with  oil  may  be  justified,  while  a  more  expensive  lining  would 
be  impracticable.    *    ♦    * 

The  puddle  lining  in  the  experiment  showed  a  saving  in  seepage  nearly  equal  to 
the  heavy  oil  lining  when  3}  gallons  of  oil  per  square  yard  was  used,  and  a  greater 
8a\ing  than  the  other  oil  linings.    This  puddle  lining,  whose  thickness  was  3}  inches, 
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would  no  doubt,  if  made  thicker,  be  more  efficient  than  any  of  the  oil  linings  as  re^sari* 
seepage;  but  clay  puddle  when  wet  becomes  very  soft  and  will  not  resist  the  enriv* 
force  of  the  flowing  water  unless  the  velocity  is  very  small.  It  will  not  prevent  Oj 
growth  of  weeds.  For  these  reasons  it  is  probably  not  as  efficient  for  canal  Unkp 
as  oil.  But  where  clay  is  plentiful  it  would  be  preferable  for  reservoir  lining.  Tb- 
slopes  should,  however,  be  protected  against  the  erosive  action  of  the  waves  by  th- 
use  of  cobblestones  or  other  protection. 

Th^  use  of  oil  in  lighter  quantities,  while  not  very  efficient  in  preventing  spppar-'. 
will  no  doubt  prevent  the  growth  of  vegetation.    *    *    * 

Cement-mortar  plaster,  so  extensively  used  in  southern  California,  showed  a  »'.- 
ing  in  seepage  water  of  63  per  cent.  Better  results  were  expected,  and  it  is  prot*My 
safe  to  expect  a  greater  saving  where  good  work  is  done,  especially  where  the  wi^A 
is  constructed  in  cold  weather.  This  lining  had  to  be  applied  when  the  temper3tLr< 
in  the  field  was  probably  110®  or  over.  The  cement  mortar  was  mixed  in  gcur 
quantity  and  quickly  applied.  As  soon  as  the  setting  had  started  the  limng  v-j? 
sprinkled  and  covered  with  wet  canvas,  but  even  with  these  precautions  better  war* 
could  be  done  in  cooler  weather. 

This  plaster,  while  very  efficient  and  economical  on  small  ditches,  would  mA  ^ 
of  sufficient  thickness  and  strength  to  be  used  on  the  laiger  canals  and  lateral*  ' 
larger  irrigation  systems,  where  a  thickness  of  from  2  to  4  inches  would  no  doubt  W 
successful. 

CEMENT  PIPE    FOB  SMALL  IRRIGATING  8T8TEM8  AMD  OTHEB 

FTTRF0SE8.  <> 

The  need  of  better  methods  of  using  the  limited  water  supplier 
available  in  many  parts  of  the  irrigated  region,  as  illustrated  by  con- 
ditions in  certain  locaUties  in  Arizona,  is  thus  presented  by  G.  E.  P 
Smith  in  a  bulletin  of  the  Arizona  Experiment  Station: 

Throughout  southern  Arizona  there  are  scattered  many  sparsely  settled  A-alleT* 
traversed  by  the  characteristic  rivers  of  the  arid  region.  These  rivers  are  nonnalh 
dry  beds  of  sand,  but  at  intervals  they  carry  great  floods  of  water.  In  most  casw  thf 
soil,  both  of  the  bottom  lands  and  the  adjiining  mesas,  Ib  fertile  and  easdly  cultivated, 
climatic  and  other  conditions  are  good,  and  the  markets  are  exceUent.  The  vai^ 
supply,  however,  is  so  slightly  developed  that  agriculture  is  a  very  precarious  !«>"'• 
ness.  Winter  crops  are  sown  with  a  large  element  of  doubt  as  to  whc^ther  han<*-* 
will  be  reaped,  and  through  the  summer  much  of  the  same  land  is  not  utilized  at  j^^ 
while  adjacent  areas  of  great  productive  capacity  are  still  wastes  uf  mesquite  i^r- 
c^tclaw.  The  water  supply  already  developed  in  these  valleys  is  laigely  deriwi 
from  small  ditches  heading  in  the  sandy  river  beds.  A  few  pumping  plants  hav 
been  installed  in  favored  localities. 

While  the  area  of  irrigated  land  is  being  rapidly  extended  throu^out  the  Wt^ 
and  many  monumental  enterprises  are  being  developed,  yet  the  smaller  \ti11»'»* 
above  referred  to  seem  to  have  been  neglected  and  very  little  change  ha^  heen  wrcnwrt- 
since  their  occupation  began. 

Without  asserting  that  there  are  unlimited,  or  even  abundant,  water  supplier  i' 
these  valleys,  yet  it  is  demonstrably  true  that  their  cultivation  can  be  very  grpai'} 
extended,  not  only  by  largely  increasing  the  water  supply,  but  alao  by  the  adoption  « • 
modem  methods  in  the  development,  distribution,  and  use  of  irrigating  streams  \' 
present  the  settlers  are  confronted  with  the  many  problems  relating  to  such  impn'^**' 
methods.     The  mountains  must  fee  surveyed  for  reservoir  site*,  the  valley  g7«%>> 

o  Compiled  from  Arizona  Sta.  Bui.  &5. 
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must  be  explored  and  studied  to  locate  and  secure  the  water  which  they  can  yield, 
pumping  plants  must  be  more  intelligently  designed,  for  great  economics  are  possible 
iB  their  design  and  operation,  the  water  must  be  saved  from  loss  by  seepage  and 
evaporation  in  ditches,  and  the  ground  must  be  so  mulched  and  cultivated  as  to 
conserve  the  water  after  it  has  been  applied  to  the  fields.  It  is  no  extravagance  to 
say  that  by  careful  methods  the  present  very  low  duty  of  water  in  these  valleys  can 
\ye  more  than  doubled. 

One  of  the  most  experienced  irrigation  engineers  <»  in  the  West  has  recently  stated 
tliat,  of  the  millions  of  dollars  spent  annually  by  oiu*  irrigated  districts  for  water  and 
(or  applying  it  to  cultivated  crops,  fully  70  per  cent  of  the  money  is  wasted.  What 
an  ()pjx)rtunity  is  thus  offered  for  investigation.  What  an  argument  for  the  introduc- 
tion of  methods  that  may  result  in  utilizing  a  part  of  that  70  per  cent  which  at  present 
is*  not  put  to  any  beneficial  use.  It  seems  imperative  that  agricultural  interests  should 
join  in  a  campaign  for  a  higher  duty  of  water.  The  main  purpose  of  this  bulletin  is 
to  clifH^uss  one  phase  of  this  campaign,  namely,  greater  efficiency  in  transmission  and 
distributing  systems. 

The  same  authority  quoted  above  states  that  as  a  rule  cultivated  fields  do  not 
receive  more  than  66  gallons  out  of  every  100  gallons  of  water  which  pass  through  the 
uppt*r  headgates,  the  rest  being  lost  by  seepage  and  evaporation.  In  Ari7X)na  the 
river  1>eds  and  banks  are  usually  of  very  porous  sand  and  the  ditches  leading  through 
thes^e  deposits  suffer  great  loss  of  water.  Occasionally  the  extreme  case  occurs  in 
which  the  entire  flow  is  thus  lost.     *    ♦    ♦ 

In  seeking  a  remedy  it  is  to  be  observed  that  seepage  losses  can  be  stopped  by 
pn>per  lining  for  ditches,  while  both  seepage  and  evaporation  are  prevented  by  closed 
ainduits.  The  materials  available  for  these  puri>o8es  are  wood,  cement,  and  clay. 
All  have  been  employed  in  various  parts  of  the  West.  The  only  one  tried  so  far  in 
Houthem  Ariztma  has  been  wood;  but  its  short  life  and  the  warping  and  leaking 
which  it  undergoes,  together  with  high  cost,  unfit  it  for  use  in  ditches.  Cement  pipe 
for  small  ditches  and  cement  lining  for  large  ones  are  from  every  point  of  view  to 
b<»  recommended.  <71ay  tile  lacks  strength,  and  since  at  present  it  is  subject  to  long 
freight  liauls,  its  cost  is  very  much  greater  than  that  of  cement  pipe.  The  latter  is 
a>mposed  largely  of  sand  and  gravel  found  in  the  vicinity  of  the  ditches  and  only  the 
cement  ingredient  is  subject  to  a  freight  chai^. 

There  are  other  advantages  in  piping  ditch  waters  besides  the  prevention  of  seepage 
and  evaporation.  The  maintenance  of  open  ditches  is  ver>'  difficult.  Under  the  sul>- 
tnipical  skies  of  Arizona  weeds  and  algse  grow  rankly  and  unless  remove<l  at  frequent 
intervals  they  soon  obstruct  and  diminish  the  flow.  The  Flowing  Wells  ditch  near 
Tucson  ci>sts  $80  per  mile  per  year  for  cleaning  alone.  Furthermore,  gophers  |)erfo- 
rate  the  ditch  banks  and  cause  the  wai«te  of  rivulets  for  davsor  even  weeks  before  the 
holes  are  discovered.  Sometimes  the  h<»les  enlarge  and  the  ditch  Iwink  breaks,  with 
consequent  loss  of  the  entire  stream.  The  maintenance  of  cement  pipe  lines  should 
be  very  slight. 

To  detennine  the  practicability  of  making  cement  pipes  and  the 
best  mixtures  and  methods  to  be  used,  Professor  Smith  established 
a  small  plant  and  made  six  different  lots  of  15-inch  pipe,  "this  size 
being  of  such  capacity  as  to  adapt  it  to  many  streams  })eloncrinir  to 
individuals  or  small  companies  of  ranchers.''  Usinjr  a  very  lean 
mLxture  of  cement,  lime  paste,  and  sand,  the  paste  \>e'm^  thinned 
to  a  consistency  that  permitte<l  it  to  mix  thorouj^hly  with  the  san»i, 
for  the  body  of  the  pipes,  and  a  mixture  of  1  part  cement  and  3  parts 
sand  for  the  bell  ends,  verv  satisfactory  results  were  ohtaine-l. 


«  Samuel  Furiier,  Irriir.  Aef'.21    V^.^'j  .  p.  375. 
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The  method  of  molding  is  described  in  detail.  Several  molduu: 
forms  are  on  the  market  and  can  be  rented  by  paying  a  small  n re- 
alty. The  molding  outfit  used  in  the  experiments  describe<l  n.> 
tained  molds  for  both  bevel  and  tongue,  and  bell  and  spigot  joiiitr 
and  cost  $60.  *'It  could  be  made  ample  for  continuous  operaiitr. 
at  40  tile  per  day  for  $75  more."  • 

The  results  of  accurate  observations  on  the  cost  of  cement-saDi 
and  cement-lime-sand  pipe  are  recorded  in  the  following  table: 


Cost  per  2-foot  length  of  16-inch  pipe. 


Cement"       C^in^fft- 
sand.        linK^^.' 


I 


Cement  at  S4.S0  per  barrel I         10.  SK3 

Cement,  hauling  7  miles .  OUS 

Lime  at  $13  per  ton,  delivered I 

Sand,  no  charge 

Water,  no  charge 

Labor:  Foreman,  12  per  day;  2  laborers  at  $1.25  per  day .  1 12 

Wash  of  neat  cement '  .060 


♦^ 


Cost  per  2-foot  length '  .770 

Cost  per  linear  foot i  .  .385  ■  > 

Cost  per  mile l    2,032.80    i      l.#*** 


t 


**Being  made  in  close  proximity  to  the  river  sand  and  within  3' 
feet  of  an  irrigating  ditch,  no  allowance  is  made  for  sand  or  water- 
[The]  figures  are  based  on  Tucson  prices  during  April,  1907,  an! 
must  be  modified  to  conform  to  the  local  prices  at  points  wherv 
cement  pipe  lines  are  contemplated.  *  *  *  j^  some  case>  $ 
considerable  allowance  should  be  made  in  the  estimate  for  san<l." 

Observations  on  the  construction  of  a  redwood  flume  built  in  rlit^ 
same  vicinity  and  at  the  same  time  as  the  cement  pipe  show  tlut 
the  cost  of  a  flume  of  capacity  (12  by  16  inches)  equal  to  that  *> 
15-inch  pipe  would  be  25  per  cent  greater  than  the  cenient-san'i 
pipe  and  70  per  cent  greater  than  the  cement-lime  pipe,  the  differ- 
ences amounting  to  $528  and  $1,061  per  mile,  respectively.  It  niu-t 
be  borne  in  mind,  too,  that  the  chief  advantages  of  the  cement  pip* 
are  greater  permanence  and  less  loss  of  water  by  leakage. 

The  comparative  merits  of  such  pipe,  clay  tile,  and  concrete,  cni«it' 
oil,  asphaltum,  and  puddled  clay  are  discussed,  the  cement  [>\\^ 
being  considered  to  possess  decided  superiority  in  many  respects 
particularly  for  the  local  conditions.  The  cement  pipes  are  al>»' 
shown  to  have  a  variety  of  other  important  uses. 

The  following  example  of  the  financial  advantage  of  piping  w,ater 
in  Arizona  (and  similar  conditions  are  not  uncommon  elsewhere  Ib 
the  arid  region)  is  cited: 


In  a  certain  ditch  carrying  about  100  miner's  inches  through  sandy  depo«u«.  »li 
loHs  of  water  per  mile  exceeds  10  per  cent,  say  10  miner's  inches,  capable  of  irrijrJiiK: 
an  additional  30  acres  on  the  ranch,  which  would  yield  a  net  profit,  estimalf'd  »t 
$30  per  acre  in  alfalfa,  of  $900  per  year.    This  water  could  be  carried  in  a  l5-ini: 
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pipe  line  cx)6tiiig  $2,500  laid,  the  interest  on  which  at  8  per  cent  would  be  $200.  The 
maintenance  of  the  pipe  should  be  very  much  less  than  that  of  the  open  ditch;  the 
frequent  cleaning  of  the  weeds  and  algse  would  be  entirely  eliminated.  The  net 
profit  resulting  from  the  pipe  line  would  therefore  be  $700  per  annum. 

POLLINATIOK  OE  POBCED  T0MAT0E8.<> 

It  is  well  known  that  greenhouse  -tomatoes  do  not  set  fruit  freely 
during  the  midwinter  season.  The  only  satisfactory  method  for 
correcting  this  trouble  is  to  fertilize  the  blossoms  by  hand.  A 
description  of  this  method,  together  with  a  discussion  of  the  condi- 
tions favorable  for  pollinating,  is  given  in  a  Farmers'  Bulletin  on 
* 'Tomatoes  *'  of  this  Department.**  It  is  here  desired  to  emphasize 
tlie  importance  of  pollinating  carefully  and  thoroughly.  In  house- 
grown  tomatoes  there  is  often  a  considerable  percentage  of  one- 
sided fruit  and  of  small  fruit,  which  greatly  detracts  from  the  value 
of  the  crop.  The  general  inferiority  in  size  of  winter-grown  toma- 
toes can  undoubtedly  be  attributed  to  the  comparatively  short 
periods  of  sunshine  dm*ing  that  season  of  the  year..  On  the  other 
hand,  the  results  of  station  investigations  along  this  line  show  that 
imperfect  pollination  is  an  important  cause  of  one-sided  and  small 
fruits.  While  working  at  the  Cornell  Station,  W.  M.  Munson  found 
that  the  amount  of  pollen  used  may  have  an  important  bearing  in 
determining  the  form  and  size  of  the  fruit. 

In  the  winter  of  1890-91,  while  crossing  tomatoes,  two  Btigmas  in  the  same  cluster 
of  flowers  were  given  different  amounts  of  pollen.  The  first  was  given  a  very  small 
amount — 10  to  20  grains — on  one  side  of  the  stigma;  the  other  was  given  an  excess 
of  {X)llen,  the  stigma  V)eing  well  smeared.  The  effect  on  the  form  and  size  of  the 
fruit  was  very  marked.  The  fruit  receiving  the  large  amount  of  pollen  was  of  nor- 
mal size  and  nearly  symmetrical  in  form,  while  the  other  was  small  and  deformed. 
The  larger  fruit  produced  an  abundance  of  seeds  and  all  of  the  cells  were  well  devel- 
oped; the  smaller  developed  seeds  on  one  side  only,  while  the  other  side  was  nearly 
solid. 

The  experiments  were  repeated  several  times  during  the  following 
winter,  and  similar  results  were  obtained,  both  when  **the  flower 
nearest  the  base  of  the  cluster  received  an  excess  of  pollen,  while 
the  other  received  a  very  small  quantity  on  one  side  of  the  stigma" 
and  when  * '  the  flower  at  the  base  received  the  small  amount  of  pol- 
len, while  the  other  was  given  an  excess,*'  thus  indicating  that  the 
relative  position  of  the  flower  had  no  influence  in  determining  this 
point. 

No  conclusion  was  reached  by  Munson  as  to  the  exact  number  of 
pollen  grains  necessary  to  insure  proper  fertilization,  but  in  no  case 
was  fruit  secured  **when  all  pollen  was  excluded,  and  in  every  case 

^Compiled  from  Maine  Sta.  Rpt.  1892,  pp.  48-51;  Indiana Sta.  Rpt.  1904,  p.*  17; 
Michigan  Sta.  Spec.  Bui.  39;  New  York  Cornell  Sta.  Bui.  28. 
^V.  8.  Dept.  Agr.,  Farmers'  Bui.  220. 
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the  size  of  the  fruit  was  in  direct  proportion  to  the  amount  of  tite 
pollen  used.  ^' 

Experiments  with  greenhouse  tomatoes,  recently  reported  from  the 
Michigan  Station  by  S.  W.  Fletcher  and  O.  I.  Gregg,  not  only  con- 
firm the  results  secured  by  Munson,  but  also  appear  to  show,  as  indi- 
cated by  earlier  experiments  by  J.  Troop  of  the  Indiana  Station,  thai 
there  is  no  decided  advantage  to  be  gained  by  the  cross  pollination 
of  varieties  as  compared  with  self-pollination.  Six  varieties  of  toniE- 
toes  were  included  in  these  experiments,  viz:  Ignotum,  Stirling  Ca.^ 
tie,  Earliana,  Best-of-All,  Lorillard,  and  Frogmore.  '  *  Four  plants  of 
each  variety  were  used  *  *  *  to  determine  the  effect  of  usin? 
varying  amounts  of  pollen.  All  the  flowers  on  one  plant  of  e&<b 
variety  were  emasculated  and  pollinated  on  one  side  of  the  stigma 
only.  These  invariably  produced  lop-sided  and  small  fruits.  All 
the  flowers  of  one  plant  of  each  variety  were  pollinated  ^ith  from 
one  to  five  pollen  grains.  These  produced  very  small,  solid  fruits, 
with  an  average  weight  of  but  34  grams  (about  1  ounce)  and  having* 
no  seeds,  or  but  one  or  two.  All  of  the  flowers  on  one  plant  of  each 
variety  were  polhnated  with  a  large  amount  of  pollen,  spread  all  over 
the  stigma.  These  produced  fruits  that  were  smoother  and  aver- 
aged 12  grams  heavier  than  fruits  produced  from  flowers  that  hail 
but  a  small  amount  of  pollen  applied  all  over  the  stigma."  The 
conclusions  deduced  from  this  work  are  that  '^when  pollen  falls  upon 
one  side  of  the  stigma  only,  a  one-sided  tomato  always  residts.  The 
larger  thQ  stigma  the  greater  the  irregularity.  The  amount  of  p4»i- 
len  applied  to  the  stigma  determines  to  a  great  extent  the  size  anil 
smoothness  of  the  tomato;  but  after  applying  a  certain  amount  of 
pollen  no  further  increase  in  size  or  weight  results  by.  applying  more. 
The  small,  irregular  tomatoes  grown  imder  glass  are  caused  largely 
by  insufficient  pollination." 

With  the  view  of  throwing  some  light  on  the  relative  value  of 
cross  and  self  pollination,  "the  blossoms  on  four  plants  of  each  vari- 
ety were  self-pollinated,  and  the  blossoms  of  eight  plants  of  each 
variety  were  cross  pollinated  with  two  other  varieties.  All  set  fruit 
equally  well.  The  265  fruits  produced  from  self-pollination  on  all 
six  varieties  had  an  average  weight  of  77.3  grams.  The  534  fruil* 
produced  from  cross  pollination  on  all  six  varieties  had  an  avera^ 
weight  of  79.1  grams,''  from  which  it  will  be  seen  that  there  was  prac- 
tically no  gain  in  the  total  number  of  cross  pollinated  fruits  seciunl. 
and  but  a  slight  diff'erence  in  the  weight  of  the  individual  fruits  in 
favor  of  cross  pollination. 

Although  it  does  not  appear  necessary  to  raise  several  varieties 
for  the  purpose  of  cross  pollination,  there  is  no  harm  in  alternating 
such  varieties  as  are  grown,  and  in  some  cases  a  possible  benefit  may 
be  obtained,  such  as  a  slight  increase  in  the  average  weight  of  the 
fruit. 
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All  of  the  experiments,  however,  do  show  most  conclusively  that 
the  setting  of  a  good  crop  of  smooth,  heavy  fruit  depends  very 
largely  upon  the  care  taken  in  distributing  the  pollen,  especially 
during  the  cloudy  weather  which  is  Ukely  to  be  of  frequent  occur- 
rence in  midwinter. 

nrCEEASIHa  the  FEODTJCTIVSnESS  OF  CO&N.<' 

The  production  of  every  crop  is  influenced  by  many  different 
factors,  and  in  so  far  as  these  are  under  control  the  yield  may  be 
increased  and  the  fertility  of  the  land  maintained  or  improved.  It 
is  necessary,  therefore,  to  take  all  the  different  factors  into  considera- 
tion to  reach  the  maximum  production.  In  a  recent  bulletin  of  the 
Kansas  Experiment  Station,  Professors  Ten  Eyck  and  Shoesmith 
describe  the  results  of  a  series  of  expermients  with  com  carried  on 
for  four  years,  in  which  the  more  important  factors  entering  into  the 
production  of  larger  and  more  profitable  crops  were  taken  into 
account. 

VABXETIES. 

During  the  period  of  the  experiments  112  varieties  of  com  were 
planted  for  trial  and  comparison.  The  methods  of  cultivation  for 
the  last  three  years  of  the  variety  test  are  described.  In  1904  the 
land  was  disked  twice  from  March  10  to  15  for  the  purpose  of  con- 
serving the  soil  moisture,  and  a  second  disking  was  given  April  29 
to  May  2,  just  prior  to  listing  the  corn  in  furrows  about  5  inches  deep, 
with  the  rows  3i  feet  apart  and  the  kernels  16  inches  apart  in  the 
row.  For  the  test  in  1905  the  land  was  plowed  November  24  to 
December  10,  harrowed  March  29  and  again  April  10,  and  the  com 
planted  with  a  planter  on  April  28  and  29  at  the  same  distances  used 
in  1904.  In  1906  the  varieties  were  planted  after  winter  wheat, 
followed  by  rape  in  the  stubble  after  harvest,  which  was  plowed 
under  when  about  16  inches  high  near  the  middle  of  October.  The 
land  was  disked  soon  after  plowing  and  was  harrowed  twice  in  the 
spring  before  planting.  The  corn  was  planted  May  2  to  4  in  the 
same  manner  as  the  vear  before. 

Of  all  the  varieties  tested  Hildreth,  Kansas  Sunflower,  McAuley, 
Forsythe  Tavorite,  Golden  Row,  Hammett,  Leaming,  U.  S.  P.  B. 
Selection  No.  77,  Hogue  Yellow  Dent,  Sander  Improved,  White 
Salamander,  Red  Cob  White  Dent,  White  Injun,  Legal  Tender, 
Warner,  Mammoth  Golden  Yellow,  Dyche,  Meinhardt,  and  Hiawatha 
Yellow  Dent  were  superior  in  productiveness.  The  ten  most  pro- 
ductive varieties  in  the  three  years,  1904-1906,  ranged  in  average 
yield  from  57.81  to  61.25  bushels,  and  the  ten  highest  for  the  four 
years  from  58.05  to  65.21  bushels  per  acre.     In  1905  the  75  different 

o  Compiled  from  Kansas  Sta.  Bui.  147. 
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varieties  tested  matured  in  121  to  143  days^  the  average  period  beiiH 
129  days.  Of  35  varieties  grown  for  four  years  the  16  which  requiml 
126  days  or  less  to  mature  gave  an  average  yield  of  61.45  hushels, 
while  the  rows  requiring  127  or  more  days  yielded  on  an  average  64.H4 
bushels  per  acre. 

White  Injun,  which  held  the  highest  3-year  record,  is  a  red-<!obbe<i 
white  dent  and  a  selection  from  Red  Injun  No.  81,  originally  select^ni 
by  the  station  for  breeding  on  account  of  its  deep  kernels  and  well- 
filled  butts  and  tips.  Red  Cob  White  Dent,  a  hardy  variety  of  me- 
dium growth  and  maturity  and  fairly  imiform  type,  is  considemi 
valuable  for  general  planting.  McAuley,  which  also  rankcni  high  &> 
a  good  yielder,  is  a  white  dent  of  fairly  imiform  type  resembling 
Boone  County  White.  It  is  described  as  medium  late  in  inaturiii<!. 
of  vigorous  growth,  hardy,  and  well  suited  to  bottom  land  or  fertile 
upland.  Golden  Row  and  Hogue  Yellow  Dent,  received  from  the 
Nebraska  Experiment  Station,  appeared  to  be  well  adapted  to  the 
northern  part  of  the  State. 

The  results  of  the  variety  tests,  also  showed  that  Kansas-groun 
com  is  better  adapted  to  Kansas  than  seed  com  from  other  States, 
although  pure  bred  and  highly  productive.  It  is  recommended  that 
the  varieties  generally  grown  within  the  §tate  be  more  extensively 
tested  and  improved  and  that  some  of  the  best  varieties  from  other 
States  be  thoroughly  adapted  to  the  conditions  prevailing  in  Kansa> 
before  their  general  dissemination." 

MOISTT7BE  CONTENT. 

After  husking,  the  percentage  of  moisture  in  the  different  varieties 
of  com  was  determined  by  drying  the  kernels  and  cobs  separately 
in  an  oven  at  110°  C.  In  1904  the  moisture  content  in  the  ear  corn 
ranged  from  11.90  to  29.02  per  cent,  in  1905  from  11.66  to  21.86  per 
cent,  and  in  1906  from  10.73  to  19.43  per  cent.  The  data  securtni 
are  taken  as  indicating  that  under  Kansas  conditions  well-cured  eair 
com  put  into  the  crib  in  the  fall  contains  on  an  average  about  1.5  per 
cent  of  moisture. 

METHODS  OF  CULTTJBE. 

A  comparison  of  different  methods  of  preparing  land  for  com  was 
begun  in  1903.  Early  in  April  one  plat  of  com  stubble  land  wa? 
double  disked,  another  double  disked  and  harrowed,  a  tlurd  listed  in 
furrows  3^  feet  apart,  a  fourth  plowed  and  harrowed  after  plowing. 
and  a  fifth  received  no  treatment.  Early  in  May  all  plats  were 
planted  with  a  lister.  On  plat  3  the  ridges  were  split  at  plantini: 
time,  the  com  being  planted  in  the  newly  listed  furrows.  In  19(M 
and  1905  several  additional  treatments  were  introduced.    One  plat 

«  Soe  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  244,  p.  7. 
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was  plowed  6  to  8  inches  deep,  another  3  to  4  inches  deep,  and  both 
were  planted  with  the  surface  planter.  In  another  set  of  plats  the 
first  was  plowed  and  planted  with  a  lister,  the  second  was  listed 
early  and  the  com  planted  in  the  same  furrows,  and  the  third  was 
treated  the  same  as  plat  3,  described  above.  These  different  treat- 
ments were  always  given  as  soon  as  the  soil  was  in  condition  for 
cultivation.  The  results  of  these  different  methods  of  preparing 
the  seed  bed  showed  that  listing  early  in  the  spring  and  splitting 
the  ridges  at  planting  time  gave  an  increase  in  yield  of  5.02  bushels 
per  acre  over  land  receiving  no  early  treatment.  No  difference  in 
the  average  yield  apparently  due  to  other  early  treatment  was 
observed.  During  the  four  seasons  surface  planting  yielded  on  an 
average  6.65  bushels  more  com  and  469  pounds  more  stover  per 
acre  than  listing. 

In  a  single  trial  in  1905  sutface  planting  with  a  disk  furrow  opener 
attachment  yielded  53.24  bushels,  ordinary  surface  planting  51.94, 
and  listing  48.33  bushels  per  acre.  The  furrow  opener  is  a  device 
intended  to  secxire  the  advantages  of  listing  com  without  all  of  its 
disadvantages.  It  was  observed  that  the  com  planted  with  the 
disk  furrow  openers  sprouted  quicker  and  made  a  more  vigorous 
early  growth  than  surface-planted  corn,  and  that  it  retained  this 
advantage  throughout  the  season. 

There  is  an  advantage,  also,  in  cultivating  the  disk-furrow  planted  com  similar  to 
that  secured  by  listing,  in  that  the  weeds  in  the  row  are  more  easily  covered  and 
(i<*troyed  by  the  early  cultivation  than  is  the  case  with  surface-planted  corn.  Also, 
there  may  be  a  similar  advantage,  as  obtained  by  listing,  in  that  the  com  roots  lie 
relatively  deeper  in  the  soil  and  are  covered  with  a  greater  depth  of  mellow  soil  at 
the  last  cultivation  when  the  com  is  laid  by.  It  is  well  to  remember,  however,  that 
when  the  furrow  openers  are  used  it  is  necessary  to  plow  the  land  and  prepare  a  g(X)d 
seed  be<l  the  same  as  for  surface  planting,  and  also  that  it  requires  four  horses  to  operate 
the  com  planter  with  the  furrow-opener  attachment. 

The  soil  moisture  determinations  made  show  without  exception 
that  listing  as  compared  with  surface  planting  favored  the  conserva- 
tion of  soil  moisture  in  the  latter  part  of  the  season.  This  result  is 
considered  as  possibly  due  to  the  larger  growth  of  surface-planted 
com,  to  the  level  culture  given  listed  com  and  the  slight  hilling  of  the 
surface-planted  crop,  and  to  the  last  cultivation  of  the.  listed  corn 
being  uniformly  deeper  than  in  the  case  of  the  surface-planted  plats. 

For  two  years  tests  were  conducted  with  planting  at  diflFerent 
dates,  and  the  average  results  show  that  planting  May  26  gave  the 
best  yields,  and  that  the  May  plantings  gave  better  results  than  the 
April  plantings. 

Cultivation  experiments  were  conducted  only  with  surface-planted 
com.  Four  cultivations  were  given  each  season.  One  plat  was 
cultivated  shallow  and  another  deep  throughout  the  season  and  on 
two  plats  the  first  two  cultivations  on  the  one  were  shallow  and  the 
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last  two  deep,  while  on  the  other  this  plan  was  reversed.  Shallof 
cultivation  was  about  IJ  inches  and  deep  cultivation  about  34  i 
4  inches  deep.  The  disk  cultivator  and  the  weeder  were  also  uy^i 
to  some  extent  in  these  tests.  The  average  yields  for  the  sevem' 
seasons  did  not  vary  much  and  the  results  are  taken  as  indicatio;^ 
that  the  exact  method  of  cultivating  is  not  so  important  as  the  coi.- 
ditions  of  soil  and  season.  It  .was  observed,  however,  that  each 
season  the  shallow  cultivated  com  matured  several  days  later  ih&z 
the  deep  cultivated  com,  and  further  that  in  case  of  the  shali<>v> 
cultivation  laying  the  com  by  was  a  decided  advantage,  the  avern::' 
yields  of  stover  being  the  greater  on  the  plats  receiving  thi?  treni- 
ment.  The  weeder  proved  effective  on  mellow  soil  when  the  ww<i- 
were  small,  but  on  hard  ground  with  large  weeds  it  did  not  take  the 
place  of  a  good  cultivator. 

FEBTHJZEBrS. 

In  comparative  fertilizer  tests  carried  on  in  1906  the  largest  yield 
56.63  bushels  per  acre,  was  secured  on  land  treated  with  13  tons  •! 
barnyard  manure  per  acre.  The  next  largest  yield,  40  bushels  pr 
acre,  was  obtained  on  a  plat  treated  with  50  pounds  of  nitrate  of 
soda  applied  broadcast.  The  average  production  of  the  unfertiliz*^{ 
land  was  33.21  bushels  per  acre. 

BOTATIONB. 

The  following  crops  were  grown  in  rotation:  Wheat,  wheat  f"- 
lowed  by  cowpeas  as  a  catch  crop,  oats,  barley,  enmier,  flax,  mill»^- 
sorghum,  Kafir  corn,  corn,  com  followed  by  cowpeas  as  a  catch  cr»»{ 
com  followed  by  rye  as  a  catch  crop,  soy  beans,  and  potatoes.  Th'- 
arrangement  was  such  that  each  year  com  was  grown  after  the  vari<»ii> 
crops  and  the  various  crops  after  com,  and  the  object  of  this  rotati<»u 
test  was  to  study  the  effect  of  each  of  these  crops  upon  the  gn)win:: 
of  com.  The  data  secured  show  that  the  largest  average  crop  of  cum. 
69.98  bushels  per  acre,  was  grown  after  potatoes.  The  second  larp*-' 
yield  of  com,  67.55  bushels  per  acre,  was  produced  after  soy  besn* 
and  the  third  largest,  60.74  bushels,  after  com.  After  the  othtT 
crops  the  yields  were  smaller  than  where  com  was  grown  after  com 
the  lowest  yields  being  produced  after  Kafir  com  and  soighum.  I^' 
average  value  of  total  products  the  rotation  of  com  with  potatif-^ 
ranked  first,  with  843.47  per  acre,  the  com  being  valued  at  $20'^*' 
and  the  potatoes  at  $22.48,  com  after  Kafir  corn  second,  with  $34. <t 
per  acre,  com  after  sorghum  third,  with  $31.15,  and  corn  continuoudv 
fourth,  with  $31.07.  While  the  lowest  yields  of  com  were  product*«i 
after  Kafir  corn  and  sorghum,  the  large  yields  of  these  crops  made  tlv 
value  of  the  total  production  from  these  rotations  relatively  high 
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The  plats  growing  com  continuously,  in  which  rye  was  sown  each 
fall  ranked  third  in  average  yield  and  fourth  in  value  of  total  pro- 
duction. 

A  catch  crop  of  rye  in  com  helps  to  eradicate  weeds,  utilizes  available  plant  food 
left  in  the  soil  in  the  fall  which  otherwise  might  bo  washed  out  or  drained  away, 
provides  a  protection  to  the  soil  through  the  fall  and  winter,  thus  preventing  the  soil 
fiom  blowing,  catching  the  rain,  and  stopping  the  drifting  snow.  When  com  follows 
rye  in  this  way  it  is  necessary  to  plow  or  double  list,  and  this  should  be  done  rather 
early  in  the  spring,  unless  it  is  preferable  to  plow  late  in  the  fall.  If  rye  is  plowed 
tmder  late  in  spring,  the  seed  bed  is  apt  to  be  left  loose  and  dry,  and  if  com  is  listed 
in  rye,  the  rye  becomes  a  troublesome  weed  which  is  difficult  to  destroy  and  which 
may  injure  the  growth  of  the  com. 

The  sowing  of  rye  in  the  com  seemed  to  give  better  results  than 
the  catch  crop  of  cowpeas,  but  a  marked  increase  in  yield  of  com 
after  wheat  and  cowpeas,  amounting  to  8.76  bushels  per  acre,  showed 
the  value  of  this  crop  as  a  fertilizer  when  grown  between  small  grain 
and  com.  The  apparent  advantage  of  rye  over  cowpeas  in  this 
test  is  considered  due  to  the  fact  that  the  rye,  having  been  sown 
late,  did  not  compete  with  the  com  for  moisture  and  plant  food  to 
the  same  extent  as  the  cowpeas,  which  had  been  sown  earlier  in  the 
season.  None  of  the  rotation  systems  tried  are  regarded  as  ideal,  as 
a  practical  and  scientific  rotation  is  intended  not  only  to  produce 
large  yields,  but  also  to  maintain  the  fertility  of  .the  soil,  and  that 
such  a  rotation  would  include  grasses  and  perennial  leguminous 
crops,  as  well  as  the  growth  of  annual  leguminous  plants  and  catch 
crops. 

BBEEDIKa. 

In  com-br.eeding  work  the  station  found  in  some  tests  a. difference 
of  more  than  400  per  cent  of  the  yields  from  different  ear  rows.  In 
1906,  the  Silvermine  high-yielding-rows  seed  plat  yielded  32  per  cent 
more  com  and  24.8  per  cent  more  first-grade  seed  ears  than  the  plat 
planted  with  first-grade  seed.  The  Hildreth  high-yielding-rows  seed 
bed  yielded  10.36  per  cent  more  com  and  40  per  cent  more  first- 
grade  seed  ears  than  the  plat  planted  with  first-grade  seed  of  this 
variety.  It  is  pointed  out  that  the  results  of  the  breeding  work 
show  that  the  individuality  of  certain  ears  can  be  utilized  in  the 
improvement  of  a  particular  breed  or  variety.  The  breeding  stock 
of  Kansas  Sunflower  com,  after  four  years'  breeding  by  the  station, 
traces  back  to  two  original  mother  ears.  Germination  tests  indi- 
cated that  ears  of  com  may  vary  greatly  in  vitality  regardless  of 
selection  and  preservation,  and  that  it  is  therefore  very  important 
that  each  ear  of  seed  com  be  subjected  to  germination  tests  in  order 
to  remove  those  of  low  vitality. 
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SHEIHKAGE  OF  COEH  IH  C£IB8.<' 

In  connection  with  the  marketing  of  many  farm  products  shrink- 
age is  always  an  important  consideration.  Farm  crops  generally 
are  subject  to  shrinkage  when  put  in  storage  after  harvest,  but  it 
often  amounts  to  so  little  that  it  is  entirely  disregarded.  In  ear 
com  and  hay^  however,  the  loss  of  weight  during  storage  may  \re 
quite  large,  and  with  these  crops,  therefore,  shrinkage  is  as  a  rule 
taken  into  account.  That  ear  com  generally  sustains  important 
losses  in  weight  during  storage  is  so  commonly  acknowledged  that  11 
many  localities  the  custom  prevails  of  taking  75  poimds  of  ear  corn 
for  a  bushel  in  the  fall  and  only  70  pounds  in  the  spring.  Observ*- 
tions  on  the  shrinkage  of  stored  crops  have  been  made  by  several  of 
the  experiment  stations,  and  the  results  have  been  noted  in  a  pre- 
vious bulletin  of  this  series.^ 

In  some  of  the  more  recent  work  along  this  line  by  the  Illinois 
Station  the  pmpose  was  to  ascertain  whether  it  would  be  more 
profitable  to  market  com  as  early  as  possible  after  husking  or  to 
hold  it  until  winter  or  spring  before  selling  it.  Not  only  the  losses 
in  weight  were  determined,  but  the  increases  in  price  necessary  to 
compensate  for  these  losses  were  also  calculated. 

For  the  purpose  ^of  making  these  observations  on  the  shrinkage  of 
stored  ear  com  cribs  were  constructed  at  Urbana  and  Sibley  in  such 
a  manner  that  they  could  be  lowered  to  rest  upon  the  platforms  of 
lai^e  wagon  scales  and  weighed.  At  Sibley  a  check  experiment  was 
made  by  weighing  each  wagonload  of  com  as  it  was  put  into  a  sta- 
tionary crib  constructed  of  ordinary  fencing  lumber  on  blocks  aod 
weighing  out  all  the  com  when  the  crib  was  emptied  at  the  end  of  the 
trial.  The  first  year  the  shrinkages  of  the  two  cribs  at  Urbana  and 
Sibley  varied  between  12.3  and  19.8  per  cent. 

The  data  secured  from  other  weighings  and  also  the  results  from 
some  preliminary  trials  are  reported.  On  December  6,  1901,  20,«>45 
pounds  of  com  were  weighed .  into  a  crib  at  Sibley  and  weigheil 
out  again  September  25,  1903,  when  the  weight  was  found  to  be 
18,690  pounds.  The  loss  in  weight  amounted  to  1,855  pounds,  ort* 
per  cent  for  the  entire  period  of  over  22  months.  Another  crib  close 
by,  receiving  the  same  amount  and  kind  of  com  and  filled  and  emptied 
on  the  same  dates  as  the  other,  showed  a  loss  of  1,895  pounds,  or  9:2 
per  cent.  In  stUl  another  test  a  stationary  crib  was  filled  during  the 
week  preceding  November  11,  1905,  with  19,850  poimds  of  ear  com. 
November  3,  1906,  when  the  com  was  taken  out  of  the  crib  it  weighed 
17,280  pounds,  showing  a  loss  of  12.9  per  cent  for  the  year.  Taking 
all  the  trials  into  consideration  the  loss  in  weight  of  the  com  in  the 

aCompilod  from  Illinois  Sta.  Bui.  113;  Ksjiaas  Sta.  Bui.  147. 
bU.  S.  Dept.  Agr.,  Farmers'  Bui.  149. 
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different  cribs  ranged  between  9  and  20.7  per  cent  for  nearly  two 
years'  storage. 

The  data  secured  also  indicate  that  the  shrinkage  for  the  second 
quarter  of  the  year  was  not  much  in  excess  of  that  for  the  first, 
the  difference  being  an  average  of  only  2.10  per  cent.  The  shrinkage 
for  the  third  quarter,  however,  was  noticeably  greater  than  that  of 
the  second,  the  average  difference  being 8.70  per  cent,  while  the  shrink- 
age for  the  last  quarter  from  June  to  September  averaged  only  2.10 
per  cent.  It  was  found  that  by  far  the  most  noticeable  shrinkage  of 
ear  com  in  the  cribs  occurred  during  the  months  of  April  and  May, 
after  which  period  the  com  sustained  only  a  gradual  loss. 

The  observations  made  on  the  loss  in  weight  during  the  second  year 
of  storage  point  to  the  fact  that  practically  all  moisture  comes  out  of 
ear  com  during  the  first  year  of  storage.  In  a  trial  at  Sibley  con- 
tinued through  the  second  year  the  shrinkage  was  19.6  per  cent  at  the 
beginning  of  the  year  and  had  only  increased  to  20.5  per  cent  by  the 
following  September.  At  Urbana  the  com  also  lost  1  per  cent  in 
weight  during  the  second  yesr.  Prom  these  results  it  is  concluded 
that  it  seems  safe  to  assume  that  old  com  may  be  stored  in  cribs  with 
very  slight  loss  from  shrinkage.  The  weekly  weighings  showed  that 
the  crib  weights  were  influenced  by  the  amount  of  moisture  in  the 
atmosphere. 

In  determining  the  increase  in  price  that  must  take  place  between 
cribbing  time  and  the  following  December,  March,  June,  and  Septem- 
ber, it  was  assimied  that  the  com  might  have  been  marketed  at  crib- 
bing time  for  35  cents  per  bushel,  and  the  average  of  the  ^'high"  and 
'low"  Chicago  cash  prices  for  December  and  May  as  summarized 
from  the  Yearbook  of  this  Department  for  1905,  which  shows  a  dif- 
ference of  3.8  cents  per  bushel  in  favor  of  May,  was  also  taken  as  one 
of  the  factors  in  the  calcidation.  Furthermore,  it  was  pointed  out 
that  this  average  difference  in  price  and  the  allowance  of  5  j)ounds  per 
bushel  for  shrinkage  would  make  the  actual  average  rise  in  price 
between  May  and  December  6.3  cents  per  bushel.  This  computation 
shows  that  when  the  percentage  of  decrease  in  the  weight  of  ear  corn  up 
to  and  including  September  of  the  first  year  runs  from  12  per  cent  to 
nearly  20  per  cent,  as  in  the  four  different  trials  under  consideration, 
an  increase  in  price  for  September  varying  between  4.9  and  S.6  cents 
ijer  bushel  is  necessary  to  cover  the  loss  in  weight  and  to  insure  the 
farmer  against  financial  loss  in  holding  his  corn.  In  two  of  the  trials 
the  decrease  in  weight  between  December  and  Jime  was  greater  than 
would  be  covered  by  the  average  increase  in  price  of  6.3  cents  between 
December  and  May,  while  in  the  other  two  trials  it  was  smaller,  so  that 
the  average  increase  in  price,  including  the  usual  5  pounds  decrease 
in  the  number  of  poimds  taken  from  1  bushel,  is  considered  as  possibly 
covering  the  average  shrinkage. 
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At  the  Kansas  Station  shrinkage  experiments  were  conducted  for 
three  years  in  three  small  board  cribs  holding  about  4,000  pK>unds  of 
ear  com  each.  The  cribs  were  lined  with  fine  wire  netting  in  order  to 
confine  the  loss  in  weight  as  much  as  possible  to  the  actual  slirinkage 
of  the  stored  com.  They  were  filled  each  fall  when  the  crop  was  in 
good  condition  for  storing  with  Forsythe  Favorite  and  McAuley, 
white  dent  varieties,  Reid  Yellow  Dent,  Kansas  Sunflower,  and  Hil- 
dreth,  yellow  dent  varieties,  and  with  mixed  com  consisting  of  a  few 
bushels  each  of  many  different  varieties. 

In  1903  the  white  com  at  husking  time  contained  24.94  per  cent  of 
moistxu'e  and  the  yellow  com  19.73  per  cent.  The  com  lost  2.33  per 
cent  in  weight  on  the  average  during  the  first  month,  with  but  little 
decrease  in  weight  during  the  rest  of  the  winter,  but  by  May  6  the 
total  average  loss  for  all  cribs  had  reached  6.14  per  cent.  The  j^ellow 
com  showed  a  loss  of  5.66  per  cent  in  the  last  month  of  the  trial,  but 
in  the  other  tests  the  weight  of  the  com  remained  about  the  same 
through  the  summer.  The  final  weights  showed  a  shrinkage  of  7.92 
per  cent  as  an  average  for  eight  and  one-half  months  for  all  cribs. 
The  white  and  yellow  dent  com  lost  on  the  average  3.79  per  cent  more 
in  weight  than  the  mixed  com. 

In  1904  the  com  ripened  earlier  than  in  1903  and  the  first  compara- 
tive weights  were  taken  October  26,  as  compared  with  December  5  in 
the  previous  year.  The  white  com  contained  18.95  per  cent  of  mois- 
ture and  the  yellow  com  21.32  per  cent  when  put  into  the  crib.  On 
January  31  the  average  loss  in  weight  in  all  cribs  was  5.17  per  cent,  the 
yellow  com  showing  the  greatest  decrease.  Again,  there  was  little 
loss  in  weight  during  the  winter  but  a  great  shrinkage  in  weight  during 
the  spring  and  early  summer  months.  The  lowest  weights  for  the 
year,  with  the  exception  of  yellow  com,  were  recorded  on  June  20, 
the  average  shrinkage  at  that  date  being  11.32  per  cent.  The  final 
weights  taken  October  7  showed  an  average  shrinkage  of  12.21  per 
cent.  As  in  the  year  before  the  mixed  com  again  lost  least  in  weight, 
the  ratio  of  shrinkage  being  6.72  to  14.88  per  cent  for  the  yellow  and 
white  com.  On  July  20  and  August  24  an  actual  gain  in  the  average 
weight  of  the  cribs  was  recorded  and  the  mixed  com  continued  to  gain 
from  August  24  to  the  end  of  the  test. 

In  1905  the  first  comparative  weights  were  taken  November  16. 
By  December  23  the  cribs  had  lost  only  about  one-half  of  1  per  cent 
of  weight  on  the  average  and  the  crib  of  white  com  had  actually 
gained  in  weight.  On  February  6  the  average  shrinkage  was  2.26 
per  cent  and  on  April  19,  3.86  per  cent.  All  cribs  gained  in  weight 
diudng  May,  after  which  there  was  a  gradual  decrease  in  weight  until 
October  16,  when  the  final  weights  showed  an  average  shrinkage  for 
the  entire  test  of  5.82  per  cent  in  eleven  months.  The  yellow  com 
"hotirorJ  Q  ln«s  of  8.48  :>er  cent  in  weight,  the  mixed  com  of  6.42  per 

white  CO  n  only  2.44  per  cent  during  the  whole  period. 
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Five  samples  of  white  com  at  husking  time  contained  on  the  average 
15.2  per  cent  of  moisture  and  a  single  sample  of  Reid  Yellow  Dent, 
husked  a  little  earlier  than  the  white,  contained  18.9  per  cent. 

It  is  pointed  out  that  the  average  results  indicate  that  when  com  is 
put  into  the  crib  fairly  dry  and  in  good  condition  the  shrinkage  during 
the  winter  months  is  not  great,  being  a  trifle  over  5  per  cent  as  an 
average  for  the  first  six  months  after  the  com  was  cribbed,  and  that 
this  loss  would  not  be  suflicient  usually  to  equal  the  difference  in 
weights  which  are  required  for  a  bushel  of  ear  com  as  sold  in  the  fall 
and  as  it  may  be  sold  in  the  winter  or  early  spring.  It  is  believed  that 
the  loss  on  the  original  weight  in  the  eight  or  ten  months  is  not  so 
great  as  the  decrease  in  the  actual  value  of  the  com,  when  considering 
that  at  husking  time  the  price  is  often  more  than  10  per  cent  less  than 
in  the  spring  or  early  summer.  The  total  shrinkage  of  weight  in  a 
year  of  the  nine  cribs  of  com  was  only  8.62  per  cent.  Attention  is 
called  to  the  fact,  however,  that  precaution  was  taken  to  avoid  loss 
in  weight  from  other  causes  than  shrinkage. 

Afl  to  whether  the  fanner  should  hold  hifl  com  or  sell  it  early  in  the  winter  may 
depend  upon  several  factors,  as  the  price  of  com,  size  of  the  general  crop,  condition 
at  huBking  time,  and  the  accommodation  which  the  farmer  may  have  for  saving  his 
crop.  If  the  crop  is  normal  and  the  price  of  com  is  unusually  low  at  husking  time, 
and  the  farmer  has  a  good  crop,  the  usual  recommendation  would  be  to  hold  the 
com.  Judging  from  these  experiments  com  may  be  kept  safely  without  great  loss 
in  weight  until  March  or  April,  and  if  there  is  a  question  as  to  the  success  of  the  new 
crop  it  may  bo  advisable  to  hold  old  com  even  later  than  the  date  named.  How- 
ever, in  Kansas,  and  in  States  farther  south,  old  corn  is  very  apt  to  become  infected 
with  the  grain  weevil  or  grain  moth  and  great  loss  occasioned  in  this  way,  provided 
the  com  is  held  too  late  in  the  summer.  In  the  northern  States,  where  these  pests 
do  not  prevail,  com  may  be  safely  held  for  late  summer  and  early  fall  sale. 

The  results  of  the  tests  also  indicate  that  the  shriukage  in  com  is 
not  due  entirely  to  the  loss  of  moisture,  but  that  there  is  an  actual 
loss  of  dry  matter.  Samples  of  Forsythe  Favorite  cribbed  in  1904 
contained  on  October  25,  1905,  11.87  per  cent  of  moisture  in  the 
grain,  12.85  per  cent  of  moisture  in  the  cobs,  and  12.05  per  cent  in 
the  ear  com,  and  a  sample  of  ear  com  taken  from  the  seed-corn  room 
on  this  date  contained  11.42  per  cent  of  moisture. 

The  shrinkage  in  the  weight  of  the  white  com  in  1904--5,  due  to  loss  of  moisture, 
could  not  have  been  more  than  6.9  per  cent,  since  the  new  corn  contained  only  18.95 
per  cent  of  moitoure  when  it  was  put  into  the  crib.  However,  the  white  com  actu- 
ally lost  14.48  per  cent  in  weight  in  the  trial  referred  to,  and  it  will  be  observed  that 
in  almost  every  case  the  shrinkage  in  the  weight  of  the  corn  was  greater  than  may 
be  accounted  for  by  the  loss  of  moisture. 

Hildreth  com  cribbed  in  the  fall  of  1906  contained  19.75  per  cent 
of  moisture  in  the  ear  com  and  separate  determinations  showed  that 
the  grain  contained  17.72  per  cent  of  moisture,  while  the  cobs  con- 
tained 29.36  per  cent.  The  sample  contained  82.6  per  cent  of  shelled 
com  and  17.4  per  cent  of  cob.     From  these  data  it  appears  that  the 
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cobs  and  grain  become  about  equally  dry  in  old  com.  "  If  the  msL 
mum  moisture  in  the  dry  corn  reaches  12  per  cent  this  would  g  t. 
a  shrinkage  of  5.72  per  cent  in  the  grain  and  17.36  per  cent  in  fA 
cobs,  or  an  average  shrinkage  of  7.75  pounds  for  each  hundred  pounii- 
of  ears,  and  3.02  pounds  of  this  shrii^age,  or  39  per  cent  of  the  toh 
shrinkage,  would  actually  occur  from  the  drying  out  of  the  cobs.'' 

FEEDING  QBAIir  TO  MILCH  COWS  AT  PASTTTBB.'' 

Under  advanced  methods  of  dairy  farming  it  is  recognized  as  essprr 
tial  to  the  greatest  success  to  maintain  the  highest  and  most  unifonr 
flow  of  milk  practicable  throughout  the  year.  Now,  when  p"^-: 
pasturage  is  available  the  change  from  bam  feeding  to  pasture  is  a>  = 
rule  highly  beneficial,  both  as  regards  yield  and  quality  of  milk  an. 
health  of  the  cows,  but  even  in  good  grazing  regions  there  arefrequcnti; 
parts  of  the  season,  usually  late  simimer,  when  the  pastures  are  ap* 
to  become  dry  and  thus  make  it  a  matter  of  much  practical  inipi^rt- 
ance  to  find  some  means  of  keeping  up  the  milk  flow.  For  this  pur- 
pose the  practice  of  feeding  either  grain  or  soiling  crops  to  supplemec! 
the  pasture  has  been  suggested.  The  economy  of  feeding  grain  ^ 
cows  at  pasture  has  been  a  subject  of  investigation  by  several  of  iIj« 
experiment  stations. 

In  experiments  at  the  Kansas  Station  a  number  of  years  ago  **t»' 
lots  of  cows  each  were  fed  alternately  on  rations  consisting  of  pastur' 
alone,  pastiu'e  and- bran,  pasture  and  com  meal,  and  pasture  an: 
ground  oats,  for  periods  of  seven  days  each."  The  conclusion  v^ 
that  although  the  grain  feed  added  materially  to  the  milk  yiekl,  ct-n 
meal  showing  the  greatest  increase,  the  increased  returns  did  not  pa^ 
the  cost  of  the  grain.     In  fact  there  was  a  considerable  loss. 

In  experiments  at  the  New  York  Cornell  Station  one  lot  of  tvw- 
was  fed,  from  June  8  to  September  21,  a  daily  ration  of  2  pounds «»:' 
cotton-seed  meal  and  2  pounds  of  bran  per  cow,  and  another  lot  wa? 
fed,  from  May  25  to  September  17,  6  to  9  pounds  daily  per  cow  of* 
mixture  of  wheat  bran  100  pounds,  cotton-seed  meal  100  poimds.  ac'l 
malt  sprouts  15  pounds,  in  addition  to  good  blue-grass  pasture.  Ir 
neither  case  was  there  any  profitable  return  in  milk  or  butter  for  tl.t 
additional  grain  fed. 

In  experiments  with  cows  soiled  in  the  bam  on  fresh  grass  then' 
was  an  increase  in  the  milk  and  butter  production  and  a  saving  in 
grass  barely  sufficient  to  pay  the  cost  of  the  added  grain  ration. 

To  determine  whether  the  profit  from  grain  feeding  would  H* 
greater  in  case  of  poorer  pasturage  a  herd  of  cows  on  light  pasture 
was  divided  into  two  similar  lots,  one  lot  receiving  only  pasture  aini 
soiling,  the  other,  beginning  May  23,  was  fed  4  quarts  per  cow  ilailv 

a  Compiled  from  Missiasippi  Rta.  Rpt.  1900,  p.  31;  New  York  Cornell  8U.  Buk  l: 
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(two  feeds,  night  and  morning),  of  a  mixtxire  of  equal  parts  of  com 
meal,  wheat  bran,  and  cotton-seed  meal.  *'0n  August  10,  the  pas- 
tures having  become  dry,  both  lots  began  to  receive  a  ration  of  green 
com  fodder  of  about  16  pounds  per  cow  per  day.  On  September  9 
the  com  fo<ider  ration  was  changed  to  millet,  which  continued  imtil 
October  1,  wher\  second  growth  grass  was  used;  this  continued  until 
October  13,  when  pumpkin  began  to  be  fed.''  The  grain  feeding  in 
this  case  resulted  in  a  profitable  increase  in  milk  production  and  also 
in  a  considerable  gain  in  weight  of  the  cows.  The  beneficial  effect  of 
the  grain  feeding  was  observable  the  following  season,  particularly  in 
the  development  and  performance  of  the  younger  animals  (2-year  and 
3-year  olds). 

At  the  Mississippi  Station  no  benefit  was  derived  from  feeding  3  to 
4  pounds  of  cotton-seed  meal  and  4  to  6  pounds  of  wheat  bran  per  cow 
daily  to  cows  running  on  good  pasture. 

The  question  of  grain  feeding  of  cows  at  pasture  has  recently  been 
investigated  anew  by  J.  H.  Stewart  and  H.  Atwood  of  the  West 
Virginia  Station.  They  found  that  there  was  no  direct  financial  gain 
from  feeding  6  pounds  per  cow  daily  of  a  rather  rich  grain  feed  con- 
taining 16.5  per  cent  protein  and  3.5  per  cent  of  fat  to  cows  on  pasture, 
notwithstanding  the  fact  that  in  some  cases  the  pasture  became  short 
from  drought.  ''It  is  true  that  the  cows  which  received  grain  were 
uniformly  in  somewhat  better  flesh  than  those  that  did  not  receive 
grain,  but  as  far  as  the  milk  yield  was  concerned  the  increased  flow 
was  produced  at  an  actual  loss." 

Summarizing  the  results  of  all  the  experiments  which  have  been 
made  on  the  subject,  the  conclusion  seems  justified  ''that  unless  dairy 
products  are  especially  high  in  price  it  is  not  a  profitable  practice  to 
feed  grain  to  cows  at  pasture.  It  is  true  that  more  milk  is  obtained 
and  the  cows  hold  up  their  yield  better  and  remain  in  better  flesh 
when  receiving  the  grain  rations,  but  under  ordinary  circumstances 
there  is  no  direct  profit  from  the  grain  feeding,  as  the  increased 
production  usually  costs  more  than  it  can  be  sold  for." 

PRACTICAL  USE  OP  STAKTEES  IK  RIPENING  CREAH."" 

In  recent  years  butter  and  cheese  makers  have  more  generally 
adopted  methods  of  manufacture  that  involved  the  use  of  cultures  of 
bacteria,  commonly  known  as  starters,  for  the  production  of  desired 
characteristics  of  flavor,  aroma,  etc.  Under  these  conditions  con- 
stancy in  results  depends  largely  upon  imiformity  in  the  quality  of 
the  starters  employed.  Considerable  use  is  made  of  commercial 
starters,  the  quality  of  which  is  quite  permanent,  but  the  expense  for 
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starters  is  a  considerable  item.  The  desirable  organisms  haTis^ 
been  obtained,  they  may  be  used  according  to  a  method  recent!; 
described  by  L.  D.  Bushnell  and  W.  R.  Wright  in  a  bulletin  of  ti.^ 
Michigan  Station,  which  is  designed  to  insure  a  permanent  qualit} 
of  starters  and  at  the  same  time  to  lessen  the  actual  expenditure  for 
them.  The  method  as  described  is  applicable  to  buiter  making,  but 
it  could  be  easily  adapted  for  use  by  the  cheese  maker  also. 

Some  of  the  commercial  starter  usually  employed  is  put  intc* 
sterilized  whole  milk  and  allowed  to  develop  there  for  twejity-f«nir 
hours  at  a  favorable  temperature.  For  ease  in  manipulation  the  milk 
is  sterilized  in  a  quart  bottle  plugged  with  cotton.  On  the  seconi. 
day  a  portion  of  this  milk  is  transferred  to  another  bottle  of  sten'u 
milk  to  continue  the  growth  of  the  organisms,  and  the  remainder  i- 
poured  into  a  can  of  recently  pasteurized  skim  milk.  The  latter  t 
again  kept  for  twenty-four  Jiours  at  a  temperature  favorable  to  tb*- 
growth  of  the  organisms,  and  is  then  used  as  a  starter  for  sweet  cream. 
At  the  same  time  a  portion  of  the  second  bottle  of  inoculated  steri^r 
milk,  in  which  the  organisms  have  been  growing  for  twenty-four 
hours,  is  transferred  to  a  third  bottle  of  sterile  milk,  and  the  remain- 
der of  the  second  bottle  used  to  inoculate  another  can  of  pasteurized 
skim  milk  for  use  as  a  starter'  on  the  following  day.  It  is  claimcii 
that  this  method  of  growing  the  bacteria,  if  properly  handled,  will 
maintain  a  culture  that  will  give  uniform  results  for  an  in<iefimip 
period. 

According  to  F.  O.  Foster,  instructor  in  dairying  at  the  ilichi^ran 
Agricultural  College,  who  has  confirmed  the  application  of  the  method 
to  dairy  practice,  the  advantages  in  it  are  as  foUows: 

The  starter  can  be  kept  for  a  much  longer  period,  thus  saving  one-half  or  more  of  the 
cost  of  pure  cultures. 

The  milk  is  always  ready  for  inoculation  and  the  mother  starter  can  be  tmuaferrf : 
each  day  when  in  the  best  condition  and  kept  vigorous. 

In  case  a  starter  is  not  needed  every  day,  the  mother  starter  can  be  carried  ali^nc 
conveniently  without  the  trouble  of  sterilizing  milk. 

After  a  thorough  trial  we  have  adoptxjd  the  method  for  our  daily  use.  We  find  it  ti 
great  task  to  sterilize  the  bottles  of  milk  once  or  twice  a  month,  and  the  little  ex"^ 
labor  thus  occasioned  is  more  than  offset  by  the  convenience  and  Biirenesa  of  the  ni'« 
method. 

WATER  PANS  FOE  POULTRY.^ 

Nothing  is  more  important  and  few  things  are  more  difficult  to 
insure  than  clean  water  for  poultry.  Ordinary  receptacles  ano 
sources  of  water  supply  are  as  a  rule  quickly  fouled  and  thus  become 
breeders  of  disease.  Poultry  raisers  generally  recognize  the  impor- 
tance  of  a  watering  device  which  will  keep  the  water  as  free  as  pos- 
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sible  from  the  dust  and  litter  of  the  poultry  houHo  (ir  yani  anti  fnim 
the  droppings  of  the  fowls,  and  many  forms  of  siuih  devices  liavo 
been  devised.  One  that  is  simple  in  con^tmction  and  has  Itccn 
found  to  be  verj-  satisfactory  in  use  is  describe<l  by  J.  E.  Ri«o  and 
R.  C.  Lawry  in  a  bulletin  of  the  New  York  Cornell  Experiment 
Station.  The  construction  of  this  watering  i>an  is  sliown  in  figures  I, 
2,  and  3. 


The  round,  deep  pan  wiiti  flaring  •nW,  in  m 
the  pan  in  case  of  hard  (rwitinir.  Ii  |.r'-*-iit-  ■* 
iaM  and  dirt.  Tbe  nmnd.  ii.i,'—iiA[M-ti  u.p  j.: 
ii.  The  opening  in  the  "id"'  w.ill-  )i«-rri.it  ih 
»l  one  time,  and  preseni"  ').';  -rriiHi-t  |r,~i» 
litter  to  enter.    The  fUtt'ma  'iit  uhi'U  K.  "'i*i' 
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high  eaoi^h  lo  prevent  the  litter  being  scratched  into  it.     It  is  found  that  wt-" 
wat«r  pans  are  placed  much  higher  than  this,  fowle  do  not  drink  aw  much  wMet.   T>   i 
water  pan  and  cover  is  made  of  No.  26  galvanized  iron.    It  should  oot  coM  tti«i<"'.  | 
11.40. 


Flo.  3 Sanitary  w»t< 


Another  form  of  water  pan  and  "an  inexpensive,  handy,  servu' 
able  device"  for  keeping  it  clean  is  shown  in  figures  4  and  5.    Wi' 


this  arrangement  it  is  easy  to  empty  or  fill  the  pan,  which  should  ' 
placed  on  a  slatted  platform  10  inches  above  the  floor  and  may' 
used  to  water  either  one  or  two  pens. 


cATCHnra  hook  fob.  pouLTaT." 

In  a  recent  bulletin  of  the  New  York  Cornell  Experiment  Station 
',.  C.  Lawry  says:  "Every  poultiy  farm  should  have  several  catching 
ooks.  They  save  time  in  catching  fowls  and  prevent  much  of  the 
nght  and  injury  which  usually  occuis  on  such  occasions." 


FU. S.— Catching  hook,  with  wire  lurnnl  Imik  to 

BToid  Injury.  irtOe  opai   to  cutch  quiikLy, 

■□d  Rstricttd  dutch  wilta  enluged  hold. 

He  describes  a  catching  hook  which  is  an  improvement  of  an  old 
ivention.  The  improvements  described  consist  in  so  fortifying  and 
racing  the  wire  portion  of  the  device  that  it  remains  practically  rigid, 
n<l  in  so  shaping  the  hook  end  that  the  shank  of  the  fowl  may  be 
isily  caught  and  effectively  held  without  injury.     The  only  materials 
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required  for  the  construction  of  the  hook  are  a  broom  handle  an*. 
6-foot  piece  of  No.  U)  steel  wire,  which  can  easily  be  bent  into  *; 
proper  shape.  As  figure  6  shows,  the  hook  end  should  have  a  restri*  < 
entrance  which  makes- it  difficult  for  the  fowl  to  withdraw  its  sh^: 
but  it  should  also  have  a  large  aperture  which  gives  freedom  of  ac: 
while  the  shank  is  held.  Rigidity  of  the  wire  portion  of  the  hcni 
obtained  by  reinforcing  it  for  a  considerable  part  of  its  length  b 
the  handle  by  a  second  piece  of  wire. 

In  using  the  hook  it  will  be  found  that  the  wire  portion  is  less 
spicuous  than  the  wooden  handle  and  that  the  latter  attracts  \ 
fowl's  attention  while  the  shank  is  caught  by  the  hook.  The  fo»; 
then  gently  drawn  from  the  flock,  and  the  shape  of  the  hook  is  v 
that  the  foot  may  easily  be  released. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  AoRicuLTtJRE, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D,  (?.,  January  SOj  1908. 

Sir  :  I  have  the  honor  to  transmit  and  to  recommend  for  publica- 
tion as  a  Farmers'  Bulletin  the  accompanying  manuscript  on  "  Cow- 
peas,''  prepared  by  Mr.  H.  T.  Nielsen,  Scientific  Assistant  in  Agron- 
3my  in  Forage  Crop  Investigations. 

The  cowpea  is  the  most  valuable  legume  for  the  Southern  States 
md  its  use  would  be  much  more  extensive  were  it  not  for  the  rela- 
ively  high  price  of  the  seed,  most  of  which  is  still  picked  by  hand. 
Particular  attention  is  therefore  given  to  the  matter  of  harvesting 
seed  by  machinery  now  in  very  successful  use  in  several  communities. 
These  methods  are  so  far  perfected  that  the  cowpea  seed  crop  should 
•eceive  much  greater  attention  in  favorable  localities. 
Respectfully, 

B.  T.  Gaixoway, 

Chief  of  Bureau. 
Hon.  James  Wilson,  *  » 

Secretary  of  Agric^lttire. 
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nrXBODTTCTION. 

A  system  of  agriculture  without  the  use  of  a  leguminous  crop 
tends  to  lessen  the  productivity  of  the  soil  and  makes  necessary  large 
outlays  for  nitrogenous  fertilizers.  With  a  leguminous  crop  grown 
at  frequent  intervals,  the  productivity  may  be  maintained  or  even 
increased.  The  cowpea  (fig.  1)  is  at  the  present  time,  and  probably 
will  continue  to  be,  the  most  valuable  legume  for  the  entire  cotton 
belt,  and  can  be  depended  upon  to  succeed  on  practically  all  types  of 
soils.  It  has  been  well  said  that  the  cowpea  is  to  the  South  what 
red  clover  is  to  the  North  and  alfalfa  to  the  West. 

It  is  safe  to  say  that  no  one  thing  can  add  more  to  the  agricultural 
wealth  of  the  South  than  the  more  extensive  growing  of  the  cowpea. 
This  will  supply  the  southern  markets  with  much  of  their  hay,  which 
is  now  shipped  in  from  the  North  and  West.  It  will  tend  to  increase 
the  production  of  live  stock,  which  is  very  essential  in  securing  the 
maximum  returns  in  any  system  of  agriculture;  and  it  will  go  far 
toward  keeping  the  soil  in  good  tilth  and  maintaining  its  produc- 
tiveness. 

While  cowpea  culture  has  greatly  increased  in  late  years,  this  very 
fact  has  in  part  brought  about  a  large  increase  in  the  price  of  seed. 
The  more  extensive  use  of  the  crop  will  be  seriously  retarded  until 
seed  becomes  more  plentiful  than  at  present.  Fortunately  the  devel- 
opment of  improved  machinery  for  handling  cowpeas  makes  it  cer- 
tain that  this  will  soon  be  the  case  and  that  the  price  of  seed  will  be 
tnaterially  reduced  without  lessening  the  profit  to  the  grower. 

Cowpea  seed  for  planting  should  be  fresh  and  of  good  quality ;  or, 
if  old,  should  be  tested  for  germination,  as  seed  more  than  one  year 
^Id  is  likely  to  be  very  low  in  vitalit3^  It  is  practically  certain  that 
seed  which  ripens  and  is  harvested  in  dry  weather  is  of  superior 
quality.  Varieties  with  hard  seeds  are  injured  to  a  less  extent  by  wet 
weather  at  harvest  time  than  those  with  soft  seeds.  They  also  retain 
;heir  vitality  for  a  longer  time  and  are  less  subject  to  the  ravages  of 
ireevils-  The  Iron  cowpea  is  the  only  common  variety  which  has  any 
idvantage  over  other  sorts  in  this  respect. 
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COWFEAS  FOR  HAT. 

Good  cowpea  hay  is  fully  as  valuable  a  feed,  pound  for  pound,  a- 
red  clover  hay,  and  very  nearly  equal  in  value  to  alfalfa  or  to  vbeii 
bran.  The  principal  value  of  this  hay  lies  in  its  high  percentap  of 
digestible  protein,  which  is  nearly  four  times  that  of  timothy  hi;. 


Pio.  1. — Cowpea  pliDt   tVltffM  vniTufoNtata),  ibowlnt  ripe  pods. 

One  reason  wliy  cowpeas  are  not  more  extensively  used  ss  a  hay  crop 
is  the  difficulty  often  experienced  in  curing  the  large  growth  of  su-" 
culent  vinos.  Where  proper  care  is  taken  in  curing,  especially  wh«T 
sorghum  or  a  similar  plant  is  grown  with  it  in  mixture,  it  is  not  * 
difficult  mutter  to  make  good  cowpea  hay  unless  the  weather  is  dt- 
cidedly  imfnvurable. 


When  grown  for  hay  production  cowpeas  are  nearly  always  broad- 
casted or  put  in  with  a  grain  drill  any  time  from  May  15  to  July  15. 
The  quantity  of  seed  used  to  the  acre  ranges  from  one  to  two  bushels, 
broadcasting  requiring  from  one-fourth  to  one-third  more  than  is 
necessary  when  using  a  grain  drill.    The  quantity  most  commonly 
used  and  which  gives  the  most  general  satisfaction  when  the  seed  is 
put  in  with  a  grain  drill  is  five  pecks  to  the  acre.    The  use  of  a  grain 
drill  is  decidedly  superior  to  broadcasting.    Larger  hay  yields  have 
frequently  been  secured  by  planting  in  rows  24  to  36  inches  apart 
and  giving  two  or  three  cultivations,  the  seed  required  in  this  way 
being  from  two  to  three  pecks  per  acre.    The  increa^d  yield  of  hay 
due  to  cultivation  is  not  sufficient  to  cover  the  increased  cost,  espe- 
cially as  rather  thick  broadcast  seeding  is  equally  as  effective  in  de- 
stroying weeds  as  cultivation  in  rows.    The  practice  of  broadcasting 
on  small  grain  stubble  and  plowing  under  the  seed  is  still  conmion ; 
also  that  of  putting  in  the  seed  on  grain  stubble  with  a  disk  drill 
without  plowing.    Both  of  these  practices  are  rapidly  being  replaced 
by  good  preparation  of  the  soil  before  seeding. 

As  nearly  as  average  conditions  will  permit,  cowpeas  for  hay 
should  be  planted  so  that  they  will  be  at  the  proper  stage  for  hay 
making  in  the  latter  part  of  August,  in  September,  or  early  in  Oc- 
tober, as  the  rainfall  is  likely  to  be  small  during  that  time.  With 
four  to  six  days  of  dry  sunny  weather,  cowpeas  can  be  cured  into 
hay  of  excellent  quality  if  they  are  at  the  proper  stage  of  maturity 
when  cut 

The  proper  time  to  cut  cowpeas  for  hay  is  when  most  of  the  pods 
are  full  grown  and  a  considerable  niunber  of  them  are  ripe.  At  this 
Htage  none  of  the  best  hay  varieties  have  dropped  their  leaves.  Of 
the  large  list  of  cowpea  varieties,  those  with  an  upright  habit  of 
growth  which  seed  fairly  well  and  mature  quite  uniformly  should  be 
chosen  for  hay.  The  varieties  more  commonly  used  are  Whippoor- 
will,  Unknown,  New  Era,  and  Iron.  These  hold  their  leaves  well 
and  stand  up  much  better  than  most  of  the  other  varieties.  Such  va- 
rieties as  Black,  Red  Ripper,  and  Clay  are  not  desirable  for  the  pro-* 
duction  of  hay,  as  they  run  to  \ine  badly  and  are  consequently  very 
hard  to  cure  and  handle.  The  readiness  with  which  the  hay  can  be 
cured  depends  largely  upon  the  maturity  of  the  vine  and  the  condi- 
tion of  the  weather ;  hence  the  advisability  of  having  the  harvesting 
come  when  the  season  is  most  likely  to  be  dry. 

An  ordinary  mower  is  the  most  practical  machine  for  cutting 
cowpeas  for  hay,  and  if  an  erect  variety  is  grown  the  entire  plant 
can  readily  be  saved.  The  mowing  should  begin  in  the  morning, 
as  soon  as  the  dew  is  off,  and  may  be  continued  all  day  if  desired, 
though  some  advocate  cutting  only  till  noon.    The  vines  should  be 
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left  in  the  swath  until  well  wilted  on  top,  but  not  till  the  leaves  are 
dry  and  brittle.  They  should  then  be  raked  into  windrows;  this  ma} 
be  the  same  day  or  the  day  after  mowing.  They  should  be  left  in 
the  windrows  one  or  two  days  and  then  put  into  small  codes  of  one 
or  two  forkfuls.  The  cocks  should  be  left  till  the  vines  are  wtl! 
cured,  from  two  to  five  or  six  days,  depending  on  the  condition.^ 
which  have  prevailed  during  the  curing  period.  A  good  rule  to 
follow  is  that  peas  are  ready  for  stacking  or  putting  into  the  bam 
when  it  is  not  possible  to  wring  moisture  out  of  the  sterns  by  twist- 
ing a  handful  with  considerable  force. 

The  hay  tedder  can  be  used  very  advantageously  in  making  cow- 
pea  hay.  If  the  growth  is  very  heavy  the  tedder  should  be  usevl 
immediately  after  mowing,  as  it  will  open  up  the  vines  so  the  siin 
and  air  can  get  to  them  better.  It  can  be  used  to  good  advanta;!t 
on  vines  in  the  swath  after  the  top  part  is  wilted,  as  it  opens  them  up 
so  they  will  dry  out  more  uniformly.  It  is  also  valuable  for  openimr 
up  the  windrows  a  half  day  or  a  day  before  cocking.  An  ordinan* 
rake  can  also  be  used  for  turning  the  windrows  over.  The  tedder 
should  never  be  used  except  when  the  vines  are  either  green  or  damp, 
so  as  not  to  cause  the  loss  of  too  many  leaves. 

In  case  of  wet  weather  setting  in  shortly  after  mowing,  the  bes4 
practice  is  not  to  touch  the  vihes  at  all  until  after  the  rain*  It  i? 
a  mistake  to  be  in  a  hurry  about  handling  after  wet  weather.  If 
the  vines  are  fairly  mature  before  cutting,  a  wet  spell  during  hay- 
making, unless  prolonged,  is  not  a  very  serious  matter.  If,  how- 
ever, the  vines  are  immature  when  cut,  great  difficulty  is  alwar^ 
experienced  in  curing  the  hay  in  unfavorable  weather. 

Several  special  devices  are  more  or  less  used  in  curing  cowpea 
hay.  The  most  common  of  these  is  a  pole,  usually  with  crosspiec*^ 
nailed  at  right  angles,  around  which  the  vines  are  clocked.  Tri 
angular  pyramids  from  2  to  3  feet  high,  built  of  poles  with  cn*!^• 
pieces  nailed  on  to  hold  them  together,  are  used  to  a  small  extent  in 
the  same  way.  The  object  of  these  devices  is  to  get  air  into  thf 
vines  by  keeping  them  from  becoming  tightly  packed  together  and 
to  have  an  air  space  in  the  center  of  the  cock.  Canvas  or  other  covers 
or  hay  caps,  to  protect  the  cocks  during  rainy  weather,  also  have  % 
limited  use.  These  devices  give  excellent  results  in  curing  cowpea-. 
but  on  account  of  the  increased  cost  and  labor  they  entail  are  not  in 
general  use.  A  good  and  comparatively  cheap  hay  cap  would  find  a 
ready  market  and  could  be  sold  in  large  nimibers.  It  would  be  a 
great  help  in  cowpea  hay  making. 
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COWPEAS  IN  MIXTUBES. 

While  cowpeas  can  be  satisfactorily  grown  alone  for  hay,  it  is  a 
much  better  practice  as  a  rule  to  grow  them  in  mixtures.  The  most 
widely  used  crop  for  this  purpose  is  sorghum.  This  includes  both 
the  sweet  sorghums  and  the  kafire.  The  sorghum  serves  to  support 
the  cowpea  vines,  and  its  use  usually  results  in  increasing  the  yield 
of  hay  considerably.  An  additional  important  advantage  is  that  the 
hay  is  more  easily  cured,  as  the  sorghum  prevents  the  matting  to- 
gether of  the  cowpea  plants.  Com  is  also  used  very  extensively  in 
mixture  with  cowpeas,  but  only  to  a  small  extent  for  hay  purposes. 
The  two  are  grown  together  very  satisfactorily  in  cultivated  rows. 
Other  crops  that  have  been  used  to  gi^ow  in  mixture  with  cowpeas 
are  millet,  soy  beans,  and  Johnson  grass.- 

Cowpeas  and  sorghum. — In  the  Piedmont  region  of  the  South  a  large 
percentage  of  the  cowpeas  planted  for  hay  is  in  mixture  with 
sorghum,  and  the  practice  should  spread  rapidly,  as  this  mixed  hay 
w  very  nearly  a  complete  ration  and  is  relished  by  all  farm  stock. 
The  mixture  has  given  excellent  satisfaction  on  the  Arlington  Ex- 
perimental Farm,  near  Washington,  D.  C.  The  variety  of  sweet 
sorghum  most  used  is  the  Amber,  as  it  is  not  as  coarse  as  the  others 
and  hence  cures  more  rapidly.  The  seeding  is  best  done  with  a  grain 
drill  on  well-prepared  land,  the  two  kinds  of  se^d  being  well  mixed 
and  sown  at  the  same  time.  The  best  rate  is  one  bushel  of  good  seed 
of  cowpeas  to  one-half  bushel  of  sorghum  to  the  acre.  If  a  grain 
drill  is  not  available  for  seeding,  the  cowpea  seed  should  be  disked  or 
plowed  in,  and  the  sorghum  seed  should  then  be  sown  while  the  land 
is  rough,  and  covered  with  a  drag  harrow.  The  Whippoorwill, 
Iron,  Unknown,  and  Clay  cowpeas  require  about  the  same  time  as 
sorghum  to  mature  and  therefore  should  be  used  instead  of  the  early 
varieties.  In  general,  the  planting  may  be  done  from  June  1  to 
July  15. 

Growing  cowpeas  and  sorghum  together  in  cultivated  rows  gives 
excellent  results.  They  should  be  planted  together  in  rows  2^  to  3^ 
feet  apart,  three  pecks  of  cowpea  seed  and  about  one-third  of  a 
bushel  of  sorghum  seed  being  used  to  the  acre.  The  Sumac  and  the 
Orange  varieties  are  fully  as  good  as  the  Amber  sorghum  for  this  use, 
as  they  grow  larger  and  stronger  plants.  The  harvesting  is  most 
satisfactorily  done  with  a  mower. 

Cowpeas  and  com, — Cowpeas  are  most  widely  used  at  present  for 
plowing  with  corn..  When  grown  in  this  way  a  farmer  secures  a 
Top  of  com,  sufficient  cowpea  seed  for  use  the  next  season,  and 
iither  a  hay  crop  or  a  certain  amount  of  grazing  for  his  stock.  The 
'owpea  is  an  excellent  plant  to  grow  with  corn  for  ensilage,  and  is 
x;ing  used  quite  extensively  for  this  purpose  on  many  dairy  farms, 
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especially  in  the  northern  part  of  the  cowpea  region.  When  plantal 
in  the  cornfield  it  is  usually  at  the  last  cultivation  of  that  crop.  The 
quantity  of  seed  used  to  the  acre  ranges  from  a  half  bushel  or  le.vi 
to  two  bushels,  depending  largely  on  whether  the  planting  is  broad- 
cast or  in  rows  close  to  the  corn.  Generally  the  best  results  an* 
obtained  by  the  use  of  about  three  pecks  of  seed  and  planting  near 
the  rows  of  corn,  preferably  with  a  corn,  cotton,  or  other  planter, 
immediately  after  the  last  cultivation  of  the  corn.  Usually  the  pea> 
are  allowed  to  ripen  a  fair  percentage  of  pods,  which  are  gatheretl 
for  next  year's  seed,  and  the  vines  are  then  pastured. 

In  the  sugar-cane  districts  of  Louisiana  and  in  parts  of  Mississippi 
and  Alabama  the  cowpeas  are  made  into  hay  instead  of  being  pas- 
tured after  the  com  has  been  gathered.  This  is  a  very  good  practice 
and  is  becoming  general.  The  work  is  very  satisfactorily  done 
with  a  strong  wooden-toothed  rake,  which  pulls  the  vines  and 
leaves  them  in  small  bunches  for  curing.  The  harvesting  is  also 
done  with  a  mower  to  some  extent 

In  a  few  localities,  especially  in  parts  of  Maryland,  com  and  cow- 
peas  are  sown  thickly  together  for  hay  with  excellent  results.  The 
seeding  for  this  purpose  is  at  the  rate  of  one-half  to  one  bushel  of 
corn  and  one  bushel  of  cowpeas  to  the  acre.  The  two  mature  at 
practically  the  same  time,  the  yield,  is  large,  and  the  curing  is  easily 
done. 

Cowpeas  and  Johnson  grass. — ^Where  Johnson  grass  is  not  a  pest  or 
where  it  is  well  established  on  a  field  and  there  is  no  desire  to  clean 
it  out,  it  can  very  satisfactorily  form  a  part  of  a  mixture  with  cow- 
peas. At  the  Arlington  Experimental  Farm  in  1906  the  mixtures  of 
Johnson  grass  and  cowpeas  gave  the  best  results  both  in  yield  and  in 
the  quality  of  the  hay  produced.  There  is  no  difficulty  in  killing  out 
Johnson  grass  north  of  Tennessee  and  central  Virginia,  but  south  of 
these  States  the  difficulty  increases  rapidly. 

The  mixture  should  be  sown  at  the  rate  of  one  bushel  of  Johnson 
grass  and  one  bushel  of  cowpeas  to  the  acre;  if  the  seeding  is  done 
with  a  grain  drill,  care  must  be  exercised  not  to  cover  the  Johnson 
grass  seed  too  deeply.  Where  this  gi'ass  is  already  established,  the 
land  may  either  be  plowed  or  thoroughly  disked  in  late  spring,  the 
treatment  depending  on  the  nature  of  the  soil,  and  then  the  cowpe:i> 
alone  should  be  sown  in  June.  One  and  a  half  bushels  of  cowpn^a 
seed  to  the  acre  are  frequently  used,  as  the  Johnson  grass  makes  a  mon* 
vigorous  growth  under  such  circumstances  than  when  coming  from 
seed.  This  latter  practice  is  common  at  Augusti,  Ga.,  and  gives  ex- 
cellent results.  The  quality  of  hay  obtained  is  very  good  and  it  i< 
not  as  coarse  as  the  mixture  with  sorghum.  The  fact  that  Jolinson 
grass  often  becomes  a  troublesome  weed  is  the  only  objection  to  it  in 
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mixture  with  cowpeas  for  hay  production.  In  other  respects  it  is  the 
best  plant  for  this  purpose. 

Cowpeas  and  millet. — German  millet  has  often  been  grown  in  mix- 
tiu^  with  cowpeas.  As  it  matures  in  a  relatively  short  time  it  is 
adapted  for  growing  only  with  the  early  varieties  of  cowpeas,  such 
as  the  New  Era,  and  even  with  these  the  yield  is  rarely  increased. 
The  millet  aids  materially  in  curing  the  hay,  however,  and  possibly 
improves  its  quality  by  adding  variety.  Millet  should  never  be  used 
in  mixture  with  the  late  and  rank-growing  cowpeas,  as  the  results 
obtained  are  not  satisfactory,  since  in  addition  to  maturing  too  early 
the  millet  is  not  strong  enough  to  hold  up  the  cowpea  vines. 

Cowpeas  and  soy  beans. — But  little  experimenting  has  been  done  in 
growing  soy  beans  and  cowpeas  together,  but  the  results  obtained 
have  been  very  promising.  Only  the  larger-growing  soy  beans,  such 
iiH  the  Mammoth  variety,  are  suitable  for  this  use.  The  soy  beans 
are  strong  enough  to  assist  Aery  materially  in  holding  up  the  cowpeas, 
and  they  also  aid  effectively  in  curing  the  hay.  The  combination  is 
therefore  worthy  of  much  more  extended  use.  The  hay  of  this 
mixture  is  an  exceedingly  rich  one,  as  the  composition  of  both  plants 
is  high  in  protein.  Seeding  should  be  at  the  rate  of  a  bushel  of  soy 
beans  and  a  half  bushel  of  cowpeas  to  the  acre. 

COWPEAS  FOK  PASTXTBE. 

The  use  of  cowpeas  for  pasture  is  not  as  a  rule  the  best  farm  prac- 
tice, but  under  certain  circumstances  it  is  advisable  and  fairly  profit- 
able. Grazing  cultivated  lands  is  likely  to  render  succeeding  tillage 
more  difficult  on  account  of  the  trampling  by  stock;  and,  unless  care 
i<  exercised  in  pasturing  cowpeas,  loss  of  animals  by  bloating  may 
result,  especially  in  wet  weather.  However,  the  small  amount  of  work 
and  the  insignificant  cash  outlay  always  associated  with  the  grazing 
of  stock  commend  the  practice  to  the  average  farmer,  and  scarcity  of 
labor  often  makes  it  necessary  to  pasture  a  crop  whenever  possible. 
Cowpeas  when  planted  in  corn  are  very  comnionly  used  for  grazing, 
especially  with  hogs. 

The  best  time  to  begin  pasturing  cowpeas  is  when  the  first  pods 
are  ripe.  This  practice  is  not  generally  followed,  as  at  least  a  part 
of  the  seed  is  saved  first.  When  the  peas  are  grown  in  cornfields  the 
grazing  is  deferred  until  the  corn  has  been  gathered. 

In  a  feeding  trial  at  the  Alabama  Agricultural  Experiment  Station 
it  was  found  that  pigs  fed  corn  alone  gained  0.36  pound  daily,  while 
pigs  on  cowpea  pasture  and  corn  gained  0.97  pound  daily,  con- 
suming 30  per  cent  less  corn  for  each  pound  of  gain.  The  returns 
were  $10.05  for  an  acre  of  cowpeas,  with  corn  at  40  cents  a  bushel 
and  hogs  at  3  cents  a  pound. 

318 


14 

The  Oklahoma  Agricultural  Experiment  Station  reports  that  row 
peas  planted  early  in  July  furnished  two  grazing  periods  for  m " 
cows  before  frost  in  the  fall  and  that  the  flow  of  milk  was  noticesiM} 
increased.  At  the  Arkansas  Station  steers  were  fattened  on  cow- 
pea  pasture  and  cotton  seed,  making  an  average  gain  of  2  pounds  s 
day  for  ninety  days.  So  long  as  the  pea  vines  were  green  and  cor. 
siderable  seed  was  available,  very  little  cotton  seed  was  eaten.  Tl.f 
cost  of  each  pound  of  gain  was  only  2  cents  for  the  cotton  seed,  tin.- 
showing  the  high  value  of  the  cowpea  pasture. 

FEEDINO  VALITE  OF  COWPEAS. 

Cowpea  hay. — ^The  feeding  value  of  cowpea  hay  has  long  Imvi 
recognized,  as  it  has  been  used  extensively  for  nil  kinds  of  stock  in 
the  Southern  States.  With  a  fair  number  of  ripe  peas  in  the  h*\ 
it  has  been  found  to  be  satisfactory  when  fed  alone  to  stock  at 
work,  and  can  be  used  very  successfidly  as  a  maintenance  ration 
for  horses,  mules,  cattle,  sheep,  and  even  hogs.  The  farmers  in  tht 
sugar-cane  districts  of  Louisiana  make  a  very  extensive  use  of  ww 
pea  hay  for  their  work  stock,  it  being  practically  the  only  roughnj?' 
used.  It  is  generally  claimed  that  horses  or  mules  at  work  standi 
hot  weather  better  when  fed  cowpea  hay  than  when  fed  a  grass  \\a} 
and  com.  The  difference  in  the  appearance  of  the  animals  is  als* 
very  much  in  favor  of  the  cowpeas. 

In  a  three  months'  test  at  the  North  Carolina  Agricultural  Ex 
periment  Station  the  rations  fed  two  high-grade  Percheron  man*-. 
used  as  a  team  and  receiving  the  same  care  and  shelter^  diffen^' 
only  in  the  use  of  10  pounds  of  cowpea  hay  in  one  and  the  sarnr 
quantity  of  wheat  bran  in  the  other.  The  horse  fed  bran  just  hM 
its  own  in  weight  while  the  one  fed  cowpea  haj^  gained  a  little.  Tin- 
cowpea  ration  was  5  cents  cheaper  in  daily  cost. 

At  the  Arkansas  Agricultural  Experiment  Station  two  thrt^- 
year-old  steers  were  fattened  on  cowpea  hay  and  cotton  seed  in  « 
feeding  trial  lasting  ninety  days.  The  daily  ration  consisted  of  !•»' 
pounds  of  cotton  seed  and  20  pounds  of  pea  hay.  The  average  dail^ 
^ain  was  3  pounds  for  each  steer,  and  the  cattle  were  in  excelleir 
condition  during  the  entire  trial.  The  profit  realized  was  $iil.:»" 
The  Tennes.see  Agricultural  Experiment  Station  found  that  0  to  1" 
pounds  of  cowpea  hay  could  be  substituted  for  3  to  5  pounds  <  * 
cotton-seed  meal  in  beef  production.  This  indicates  that  this  hay  rar 
be  utilized  to  advantage  in  place  of  com  and  cotton-seed  meal  when 
these  feeds  are  high  priced. 

In  the  production  of  milk  and  butter,  the  Teimessee  Agricultum" 
Experiment  Station  reports  that  IJ  pounds  of  chopped  pea  hay  i- 
equivalent  to  a  pound  of  wheat  bran,  and  8  pounds  of  chopped  p<** 
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hay  to  a  pound  of  cotton-seed  meal.  With  bran  valued  at  $20  a  ton 
a  yield  of  2^  tons  of  cowpea  hay  would  mean  a  return  of  $40  an  acre 
for  the  crop,  based  on  its  feeding  value.  Cowpea  hay  is  equally  as 
good  as  bran  for  producing  a  flow  of  milk. 

Cowpea  seed. — The  seed  of  cowpeas  is  rarely  obtainable  at  a  low 
enough  price  to  be  used  as  a  feed.  Its  composition  indicates  that  it 
is  a  richer  feed  than  wheat  bran.  The  Alabama  Agricultural  Ex- 
periment Station  fed  cowpeas  to  fattening  pigs  with  excellent  re- 
sults. More  lean  meat  was  found  in  the  bodies  of  the  pigs  fed  cow- 
peas than  in  those  fed  corn  meal  only.  A  great  many  people  have 
tried  feeding  the  seed,  either  whole  or  in  broken  pieces,  to  poul- 
try. Splendid  results  are  obtained,  the  fowls  being  kept  in  good 
condition  and  producing  a  good  supply  of  eggs,  even  in  the  winter 
months.  Very  good  results  are  also  obtained  by  feeding  the  hay,  as 
the  fowls  eat  all  except  the  hard,  coarse  stems. 

Cowpea  straw. — Now  that  cowpea  seed  can  b«  secured  by  running 
the  vines  through  a  thrashing  machine  the  straw  is  coming  to  be 
quite  an  important  feed.  While  no  authentic  data  are  at  hand  in 
regard  to  this  straw,  farmers  and  stable  keepers  who  have  used  it 
claim  that  it  is  an  excellent  feed,  some  even  preferring  it  to  ordinary 
pea-vine  hay.  There  have  been  no  ill  effects  reported  from  its  use. 
The  straw  sells  for  about  tlie  same  price  as  the  hay. 

OEOWINO  COWPEAS  FOB  SEED. 

The  greater  agricultural  use  of  cowpeas  has  been  seriously  handi- 
capi)ed  in  late  years  by  the  high  price  of  seed.  Until  the  last  few 
years  cowpea  seed  has  been  almost  entirely  gathered  by  hand,  though 
that  han'ested  by  machinery  makes  up  an  increasing  percentage  of 
the  commercial  seed  each  year.  Cheaper  seed  will  undoubtedly  bring 
about  an  enormous  increase  in  the  culture  of  the  crop. 

Cowpeas  when  grown  for  seed  or  for  combined  seed  and  hay  pro- 
duction are  nearly  always  sown  broadcast  or  with  a  grain  drill.  Oc- 
casionally fields  are  planted  in  ro^s  and  cultivated.  Experiments 
generally  prove  that  the  largest  yields  are  secured  by  planting  in 
rows  and  cultivating,  but  in  many  localities  this  increased  yield  is  not 
sufficient  to  offset  the  additional  cost  of  cultivation. 

The  planting  of  cowpeas  for  seed  production  should  always  be 
thinner  than  for  forage  purposes.  Figure  2  shows  a  field  of  cowpeas 
of  the  Whippoorwill  variety  planted  in  rows  one-fifth  rod  (about  3 
feet  4  inches)  apart  and  cultivated  three  times,  while  figure  3  shows 
a  field  of  the  same  variety  broadcasted  thickly.  Attention  is  called 
to  the  fair  crop  of  pods  and  the  larger  size  of  the  plants  in  the  cul- 
tivated area.  Figure  4  shows  a  field  of  Iron  cowpeas  planted  in  rows 
one-fifth  rod  apart  and  cultivated  three  times.    The  plants  are  much 
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larger  than  those  shown  in  fi^ire  5,  k  field  of  the  same  variety  brni<! 
casted  thinly;  but  the  plants  in  both  fields  are  well  podded.  VCbtn 
grown  in  rows  24  to  36  inches  apart  one  jieek  to  a  half  bushel  of  p«"l 
seed  per  acre  is  required.  When  the  seed  is  broadcasted  the  quanlilj 
ranges  from  3  to  6  pecks  to  the  acre,  depending  on  t  he  soil,  the  iDelbml 
of  seeding,  and  the  size  of  seed.  Heavy  clay  or  light  sandy  soils  n- 
quire  more  seed  than  loam  soils.  If  sown  with  a  grain  drill  onlj 
about  two-thirds  as  much  as  for  broadcasting  is  required.  Of  the 
smaller  seeded  varieties,  such  as  the  New  Era  and  the  Iron,  2  or  3 
pecks  will  give  the  best  results;  while  of  the  larger  seeded  vanHiiN 
such  as  the  Black,  the  Unknown,  and  the  Whippoorwill,  the  quwiti- 
ties  range  from  3  pecks  to  5  pecks  to  the  acre,  a  bushel  generally  beinj: 
the  best  amount  to  use.     In  most  of  the  cowpea  region  planting  fur 


Fio.  2. — rietd  of   VVhIpiHrarvrlll   cawpesa   planted   Id   anc-IIItb-rod   rofrs   and  raldnM 

seed  production  should  be  rather  late  in  the  season,  since  late  plant- 
ings as  a  rule  give  much  better  seed  yields  than  early  planting 
This  is  not  the  case,  however,  in  Oklalioma  and  northern  Texas,  whew 
early  seeding  gives  the  Ix'sl  yields,  owing  probably  to  the  lighter  rain- 
fall. In  certain  sections  near  the  Gulf,  two  seed  crops  in  a  sw— " 
may  be  secured  by  gnming  in  rows  and  planting  the  first  very  earlj. 

HAND  PICKING. 

The  method  of  gathering  seed  by  hand  is  the  only  one  practiolilf 
where  the  penw  are  planted  in  corn,  which  is  a  very  common  pradii'; 
throughout  the  South.  The  cowpeas  are  planted  at  Ihe  last  cultivi- 
tiou  of  the  corn  and  are  nearly  always  ripe  before  frost.    The  vin-- 
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i-liiiib  the  com  stalks,  so  most  of  the  pods  are  well  above  ground, 
which  greatly  facilitates  gathering  them.  They  are  picked  by  hand 
into  bags,  and  later  flailed  or  run  through  a  pod  huller.  The  cost 
of  hand  picking  ranges  from  40  to  75  cents  a  hundred  pounds  of  pods, 
or  the  picker  is  given  one-third  to  one-half  of  the  total  quantity  gath- 
ered. This  method  of  harvesting  naturally  makes  the  price  of  seed 
high.  Fields  grown  to  cowpeas  alone  for  seed  production  are  often 
hand  picked.  The  yield  of  seed  in  such  cases  is  as  a  rule  much  larger, 
and  a  larger  number  of  pods  can  be  picked  in  a  day  than  when  grown 
with  com.  The  Blackeye  and  similar  varieties  grown  for  table  use 
are  usually  picked  by  hand. 


FlO.  3.— Field  of  Whlppoorwlll   cowpeas  broailcasted  thick];. 
KACHZNE  FICEINO. 

The  scarcity  of  seed  and  the  difficulty  of  securing  labor  have  re- 
sulted in  the  invention  of  several  so-called  pea  pickers.  These 
machines  are  intended  to  gather  the  pods  from  the  vines  in  the  field. 
The  peas  must  be  planted  in  rows  for  the  most  successful  operation 
of  a  pea  picker,  and  the  entire  plant  must  be  ripe  and  dry  before  the 
machine  will  do  satisfactory  work.  Two  of  these  pickers  are  con- 
structed on  much  the  same  principle,  that  of  a  winged  drum  revolving 
rapidly  over  a  stationary  moderately  sharp  edge.  The  pods  are  thus 
luiocked  back  upon  a  platform  and  then  elevated  into  a  receiving 
box  or  bag.  A  third  machine  differs  from  the  foregoing  in  tliat  the 
picking  apparatus  is  very  much  in  the  nature  of  a  flailing  operation. 


the  cylinder  consisting  of  four  arms  made  up  of  pieces  of  gaa  pip*. 
This  revolves  rapidly  and  knocks  the  pods  back  into  the  gslherii.: 


a  cowpeaa  plaoted  In  one-flftli-rod  rowi  and  caltlTsted  thn«  il 


\)ox.    A  fourth  machine  is  a  harvester  and  thrasher  combined,    h 
this,  the  vines  are  cut  with  an  ordinary  mowing  arrangement  irJ 


1  cowpeai  bmdcuted  (btnlr. 


passed  directly  to  the  thrashing  part  of  the  machine,  which  is  es*n- 
tially    the   same    as   that   of   any    thrasher.    This    last-mentionni 
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machine  is  very  .satisfactory  for  harresting  perfectly  ripe  peas, 
since  it  very  nearly  completes  tlie  operation.  For  harvesting  vari- 
eties grown  for  table  use,  sucli  as  the  Blackeye,  the  Lady,  and  other 
white  peas,  it  may  find  considerable  demand. 

SOWING  AND  THRASHINO. 

Cowpeas   for  seed  production   are  quite  satisfactorily   harvested 
with  a  mower.     A  bunching  attachment  (fig,  B)  has  been  nsed  with 
excellent  results.     This  gets  the  vines  out  of  the  way  of  the  team, 
llius   avoiding   considerable   loss   of   peas  through   trampling   and  ' 
crushing  by  the  mower  wheels.     It  also  leaves  the  vines  in  a  more 
desirable  shape  for  curing,  they  being  rolled  into  small  windrows. 
The  self-rake  reaper  (fig.  7)  is  a  very  satisfactory  machine  for  mow- 
ing cowpeas  for  seed,  accomplishing  even  better  results  than  the 
huncherona 
mower,  as  the  vines 
are  left  in  bunches 
of  very  convenient 
size  for  curing  and 
liaiidling. 

The  bean  har- 
vester has  been 
given  careful  trial 
in  harvesting  cow- 

l«.a^    for    seed    pro-  no.6_Ai™ncMngMU«:hmentoi,«nortl«.rimo,.er. 

duction,    but   it    is 

not  very  satisfactory.  Viny  peas  catch  on  parts  of  the  machine  and 
<lr»g  badly.  There  is  also  likely  to  lie  much  soil  worked  into  the  vines, 
making  the  further  handling  difficult  and  disagreeable.  The  accom- 
l»anying  illustration  (fig,  8)  shows  a  bean  harvester  at  work. 

For  seed  production  cowpeas  should  be  allowed  to  mature  a  greater 
ppi-centage  of  pods  tlian  when  cut  for  hay.  Half  or  more  should  be 
I'ipe  before  mowing,  even  at  the  expense  of  losing  a  part  of  the  foli- 
age. The  vines  should  then  be  allowed  to  cure  and  become  thor- 
ou^Iy  dry,  after  whicli  the  thrashing  may  be  done.  The  curing 
and  drying  may  be  done  in  the  swath,  cock,  stack,  or  barn,  as  de- 
>ir«d.  weather  conditions  largely  determining  the  method  to  be 
pursued.  The  hay  or  straw  is  of  better  quality  if  the  curing  and  dry- 
ing are  flone  in  the  stack  or  barn,  though,  of  course,  the  amount 
of  work  required  is  greater.  It  is  a  common  belief  that  weevils  do 
much  less  damage  to  seeds  in  the  pods  than  to  the  thrashed  seeds. 
On  this  account  some  growers  store  their  crop  and  thrash  it  late 
in  the  winter  or  early  in  the  spring.  However,  tlie  imthrashed 
material  requires  much  space  for  storage,  and  there  is  no  effective 
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■way  of  combating  the  insects,  while  in  clean  stored  seetl  all  ini-- 
life  is  readily  destroyed  by  treatment  with  carbon  bisulphid.' 

Cowpeas  may  be  thrashed  with  an  ordinary  grain  thrasher,  h 
this  case  the  riddles  are  adjusted  for  cowpeas  und  satisfacmn 
screens  are  provided.  The  most  essential  point  in  thrashing  o^ 
peas  is  to  maintain  a  low  and  even  speed  of  the  cylinder,  300  to  4" 
revolutions  per  minute,  while  the  rest  of  the  machine  shoiiM  '•■ 
adjusted  to  run  at  least  as  fast  as  for  thrashing  wheat  or  oats.  Stuir 
operators  prefer  to  have  a  greater  clearance  between  the  cylina^r 
and  concave  spikes  than  for  grain  thrashing,  while  others  do  n 
think  this  an  advantage.  While  expert  operators  sometimes  do  \'-n 
satisfactory  work  with  an  ordinary  grain  separator,  there  are  thf- 


i'lQ.  7.^U»ryeBtlng  cowpeas  for  seed  with  a  aelf-rake  rMper. 

important  difBculties  encountered:  (1)  T«k»  many  of  the  pods  pa- 
through  with  the  straw  unopened;  (2)  the  machine  is  easily  <-hi>kni 
by  the  tangled  vines  wrapping  around  the  cylinder;  and  {ri)  tin' 
percentage  of  cracked  peas  is  usually  large. 

To  overcome  these  difficulties  several  modifications  of  thrashici:.' 
machines  have  been  devised  so  as  to  adapt  them  for  hancHing  <•'•* 
peas.  One  modification  which  has  been  adopted  in  several  dilfen'n: 
machines  is  tlie  use  of  two  cylinders.     These  cylinders  are  adjusiol 

"For  OpstroyliiK  weevils  or  preventing  damage  by  tbem,  sn-  arlloli-  .^ 
"Jusecls  Injiirioua  to  Beans  and  Peas,"  In  the  Yearbook  of  tbe  UciJartiiin.i 

or  AKili'iilture  for  ]S1»8. 
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to  run  at  different  speeds,  the  front  one  slowly,  about  300  revolu- 
tions per  minute,  and  the  rear  one  more  rapidly,  about  450  revolu- 
tions per  minute.  Apparently  the  only  advantage  gained  by  two 
cylinders  over  one  is  that  a  smaller  percentage  of  the  unopened  pods 
pass  through  with  the  straw.  The  use  of  two  cylinders,  however, 
results  in  n  somewhat  larger  percentage  of  cracked  peas. 

.\.  second  modification  which  has  been  applied  both  to  machines 
with  one  cylinder  and  those  with  two  is  to  sharpen  the  spikes  on  the 
concaves  or  on  both  the  concaves  and  cylinders.  This  sharpening 
means  bringing  the  face  of  the  spike  to  as  nearly  a  sharp  edge  as  can 
l)c  done  by  ordinary  blacksmithing.  The  beneficial  effect  of  sharpen- 
ing the  spikes  is 
very  marked,  as 
the  vines  pass 
through  much 
more  readily,  there 
is  little  tendency 
to  w  r  a  p  around 
the  cylinder,  the 
amount  of  power 
required  is  very 
materially  re- 
duced, and  the 
percentage  of 
cracked  peas  is  de- 
cidedly smaller. 
The  straw  is  also 
chopped  so  it  is  in 
fine  condition  for 
feeding.  A  one- 
cylinder  machine 
with    the   spikes 

^haroened        does  '"''  8>— H»f^*Wng  cowpeu  tor  •etd  wllh  ■  besn  harveaWr. 

very  satisfactory  work  except  that  a  small  percentage  of  the  pods 
may  pass  through  in  the  straw  unopened,  while  by  the  use  of  a  two- 
cylinder  machine  practically  all  the  peas  are  secured. 

In  a  third  device  all  the  spikes  in  both  cylinder  and  concaves  are 
sharpened,  and  there  is  a  minimum  of  clearance.  The  concaves  are 
arranged  in  two  sets,  one  of  two  rows  and  the  other  of  three.  The 
two-row  set  is  at  the  front  of  the  cylinder  on  a  piano  with  the  shaft; 
the  other  is  below  the  cylinder  iind  at  the  back  of  it  about  120°  from 
the  firwt.  There  is  n  perforated  web  under  the  cylinder  which  is 
hinged  at  (he  three-row  set  of  concaves  and  has  the  front  part  at- 
tached to  the  shakers  so  that  it  is  worked  up  and  down  by  their  back- 
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ward  and  forward  motion.  When  the  vines  come  through  the  first 
concaves  they  drop  on  the  web,  rest  momentarily,  and  are  then 
picked  np  by  the  cylinder  again  and  taken  through  the  second  con- 
caves. This  momentary  rest  results  in  the  rearrangement  of  the 
straw,  so  that  it  virtually  amounts  to  passing  through  a  second 
cylinder,  as  in  the  two-cylinder  machines.  A  perforated  feeding 
table  is  used  to  get  loose  peas  to  the  separating  surface  without 
passing  through  the  cylinder.  This  machine  is  by  far  the  most  satis- 
factory pea  thrasher  yet  devised.  The  number  of  cracked  peas  i? 
very  small;, the  vines  are  chopped  as  fine  as  if  they  had  been  through 
a  cutting  box,  and  all  the  peas  are  gotten  out  of  the  pods,  while  the 
material  which  can  be  run  through  in  a  given  time  is  the  maximum 
for  present-day  machines  and  the  power  required  the  minimum. 

It  is  very  essential  in*  thrashing  cowpeas  that  there  be  sufficient 
power  to  give  a  uniform  speed  to  the  separator.  It  is  also  highly 
desirable  that  the  cylinder  be  kept  uniformly  full  in  order  to  get  the 
best  results,  as  running  empty  means  an  increase  in  the  number  of 
cracked  peas. 

The  price  of  cowpea  thrashers  now  on  the  market  ranges  from  $300 
to  $600,  exclusive  of  the  engine.  If  the  peas  are  stacked  or  put  into 
a  barn  so  they  need  not  be  thrashed  immediately,  one  machine  will 
be  sufficient  for  2,000  acres,  as  the  crop  from  20  acres  can  readily  In? 
handled  in  one  day.  As  a  rule  only  a  moderate  acreage  of  cowpeas 
for  seed  should  be  grown  by  any  one  farmer,  as  unfavorable  weather 
may  cause  great  difficulty  at  harvest  time.  It  is  very  desirable  to 
have  enough  cowpeas  for  seed  grown  in  a  community  to  justify  the 
local  ownership  of  a  thrashing  machine. 

COWPEAS  FOB  SOIL  IMPROVEMENT. 

The  beneficial  results  of  growing  cowpeas  are  due  largely  to  the 
ability  of  the  plants,  like  those  of  alfalfa  and  red  clover,  to  take 
nitrogen  from  the  air  by  means  of  the  bacteria  which  live  in  the 
nodules  on  the  roots.  Cowpeas  also  improve  markedly  the  physical 
condition  of  the  soil.  This,  taken  in  connection  with  their  ability  to 
produce  a  crop  quickly  on  even  the  poorer  soils,  makes  the  cowpea  par- 
ticula^rly  valuable  both  as  a  catch  crop  and  in  regular  rotations  when 
utilized  either  for  hay  or  seed  production. 

At  the  present  time  the  most  popular  rotation  for  the  entire  South 
is  one  which  allows  the  largest  possible  area  to  be  planted  in  cotton 
each  year.  A  system  of  cropping  which  is  in  general  use  is  three 
years  in  cotton,  the  fourth  year  in  corn  and  cowpeas,  and  then  three 
years  in  cotton  again.  This  system  allows  three-fourths  of  the  farm 
to  be  in  cotton  each  year,  and  is  applicable  to  all  of  the  better  agri- 
cultural land.    On  the  poorer  soils  of  the  cotton  belt  it  is  likely  that 
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better  results  would  be  secured  by  growing  cotton  only  two  years  and 
com  and  cowpeas  the  third  year.  This  would  leave  two-thirds  of 
the  farm  for  cotton  each  year,  and  would  undoubtedly  be  an  excellent 
system  of  cropping.  The  Alabama  Agricultural  Experiment  Station 
reports  an  increase  in  yield  in  one  case  of  696  pounds  of  seed  cotton 
to  the  acre,  or  83  per  cent,  due  to  plowing  under  a  crop  of  cowpea 
vines  on  land  which  had  been  in  cotton  the  previous  season.  The 
Arkansas  Agricultural  Experiment  Station  secured  an  increase  in 
^ield  of  59  per  cent  where  a  crop  of  cowpeas  had  been  grazed  the 
preceding  year. 

Practically  the  same  plan  of  rotation  is  followed  in  the  sugar-cane 
districts  of  Louisiana.  Three  crops  of  cane  are  taken  off  the  land, 
and  the  fourth  year  it  is  planted  to  cowpeas  or  to  com  and  cowpeas. 
The  work  stock  are  fed  almost  exclusively  on  pea-vine  hay  or  are 
grrazed  on  cowpeas  in  the  cornfield  after  the  com  has  been  gathered. 
This  rotation  gives  excellent  results  in  the  succeeding  crops  of  cane. 

A  rotation  of  wheat  or  oats  and  cowpeas  is  giving  excellent  results 
in  parts  of  Missouri,  Arkansas,  and  Tennessee,  Cowpeas  are  sown 
>n  the  land  immediately  after  the  removal  of  the  grain  crop  and  are 
itilized  for  hay  or  seed  or  for  pasture.  Grain  is  sown  again  in  the 
fall,  thus  making  two  crops  a  year  from  the  same  land.  In  many 
instances  landowners  in  Arkansas  and  Missouri  have  allowed  tenants 
the  use  of  land  free  of  charge  for  producing  a  crop  of  cowpeas, 
stipulating,  however,  that  the  land  must  be  well  prepared.  When 
the  soil  is  given  good  preparation  before  sowing  the  cowpeas,  it  is  not 
accessary  to  plow  in  the  autumn  for  the  grain.  The  fall  prepara- 
tion usually  consists  of  disking  the  cowpea  stubble  and  sowing  the 
srrain  with  a  drill.  Occasionally  the  seeding  is  done  with  a  disk 
drill  without  any  preliminary  preparation.  The  increase  in  yield  of 
wheat  due  to  the  cowpeas  is  generally  given  as  from  3  to  5  bushels 
per  acre.  At  the  Missouri  Agricultural  Experiment  Station,  an  in- 
:Tease  in  yield  of  63  per  cent  with  oats  and  49  per  cent  with  wheat 
following  cowpeas  as  a  catch  crop  was  secured.  The  Arkansas  Agri- 
I'ultural  Experiment  Station  reports  as  the  average  of  a  four  years' 
test  on  wheat  an  increase  of  25  per  cent  from  plowing  under  cowpea 
stubble  the  first  fall,  39  per  cent  from  plowing  under  cowpea  vines, 
and  42  per  cent  where  cowpeas  were  grown  each  year  as  a  catch  crop 
between  the  wheat  crops,  only  the  stubble  of  the  peas  being  plowed 
under.  The  increased  yield  in  the  latter  case  amounted  to  70  per 
cent  in  the  fourth  season,  the  yields  having  gradually  increased  from 
year  to  year,  in  addition  to  producing  a  fair  quantity  of  very  nutri- 
tious hay  each  season. 

On  farms  where  more  or  less  live  stock  is  produced  the  following 
three-year  rotation  is  very  popular  and  is  a  good  one:    First  year, 

318 


24 

cotton;  second  year,  com  with  cowpeas  at  last  cultivation:  tliir 
year,  winter  oats  or  wheat,  with  a  catch  crop  of  cowpeas  for  hay «' 
seed  after  the  grain  has  been  removed. 

A  few  striking  results  due  to  the  growing  of  cowpeas  are  lieiv 
noted.    The  Alabama  Agricultural  Experiment  Station   report^  . 
yield  of  oats  following  cowpea  vines  plowed  imder  247   per  «f" 
larger  than  where  German  millet  was  plowed  under.     The  Arkan>*- 
station  reports  an  increase  in  yield  of  63  per  cent  on  com  where  ri«^ 
peas  were  grazed  the  season  before.    The  Missouri  stittion  increa?*- 
the  yield  of  corn  79  per  cent  by  growing  cowpeas  on  the  land  for  i^* 
years  before  planting  the  corn.    In  yield  of  hay  the  Arkansas  static- 
secured  an  increase  of  116  per  cent  on  oats  following  cow^peas  gwi*- 
the    year   before.    The    Alabama    station    increased    the    yield    •: 
sorghum  hay  2.01  tons,  or  55  per  cent,  by  plowing  under  cowp* 
stubble  on  land  where  sorghum  was  grown  the  previous  year* 

These  and  many  similar  experiments  conclusively  prove  that  it  i* 

much  more  economical  to  use  cowpeas  for  hay  or  seed  production  :• 

rotation  with  other  farm  crops  than  to  use  'them  for  green  manur 

ing.    It  is  only  in  special  cases  that  it  is  advisable  to  utilize  cowp - 

as  a  green  manure.     On  very  poor  sandy  land  or  on  stiff,  li«i\; 

clay  soils  in  bad  mechanical  condition  a  crop  of  cowpeas  plowed  un 

der  will  give  markedly  beneficial  results.     Cowpeas  give  very  p>'- 

satisfaction  as  a  cover  crop  in  orchards,  for  which  tliey  find  a  limits  • 

use.    In  case  of  bad  weather  setting  in  at  harvest  time  it  may  l** 

desirable  to  utilize  the  crop  for  green  manure,  or  to  pasture  it  if  t^ 

land  is  of  such  a  nature  as  not  to  be  seriously  injured  by  the  tramp 

ling  of  stock.  

VAEIETIES  OF  COWPEAS. 

There  are  about  50  varieties  of  cowpeas  known,  but  only  a  few  if 
the  best  of  these  are  extensively  cultivated.    The  varieties  differ  » 
such  characters  as  habit,  size,  earliness,  prolificness,  disease  resistan<"» 
and  especially  in  the  color  of  the  seeds,  which  are  either  entirely  whit 
red,  buff,  black,  or  blue,  or  variously  blotched  or  speckled.    The  var 
eties  are  all  very  constant  in  their  seed  characters.    The  variatiori  :■ 
vines,  however,  is  very  marked,  being  influenced  by  the  time  of  plai.: 
ing,  the  nature  of  the  season,  and  the  locality  where  grown,     Etr! 
planting  or  a  wet  season  usually  results  in  a  large  growth  of  vir.r- 
Natural  crosses  between  the  varieties  occur  under  favoring  cor* 
tions,  but  they  are  far  from  common.    The  use  to  be  made  of  tl. 
crop  by  the  grower  should  determine  largely  which  variety  to  ^elt-i 

For  table  use  the  varieties  with  white  or  nearly  white  seeds  jp 
preferred,  as  they  make  a  more  attractive  dish.  The  habit  of  gro^t' 
of  the  table  peas  is  of  little  direct  concern,  an^,  as  a  matter  of  fi«^ 
none  of  them  is  very  satisfactory  for  forage  purposes.    The  pn? 
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cipal  varieties  are  the  Blackeye,  of  which  there  are  several  strains, 
the  Browneye,  the  Lady,  and  the  Cream.  These  are  more  properly 
considered  vegetables.  Several  of  the  colored-seeded  varieties  are 
also  used  as  table  peas. 

For  forage  purposes  the  most  desirable  varieties  are  those  which 
have  a  fairly  upright  habit,  grow  to  large  size,  hold  their  leaves 
well,  and  produce  an  abundance  of  pods.  Descriptions  of  the  most 
important  varieties  follow.  Of  the  numerous  remaining  varieties 
none  is  grown  to  a  very  large  extent,  and  most  of  them  are  distinctly 
inferior  to  those  described  here. 

WhippoorwilL — ^The  Whippoorwill  variety  is  known  under  several 
other  names,  such  as  Running  Speckled,  Bunch  Speckled,  and 
Shinney.  It  may  be  considered  the  standard  of  all  field  cowpeas. 
It  is  suitable  either  for  grain  or  hay  production,  or  both.  It  makes 
A  vigorous  growth,  is  fairly  erect,  and  still  produces  a  large  amount 
of  vine.  It  can  readily  be  handled  by  machinery,  which  is  bringing 
it  more  and  more  into  prominence.  The  seed  is  mottled  chocolate 
on  a  buff  or  reddish  ground  color. 

Unknown,  or  Wonderful. — The  Unknown,  or  Wonderful,  cowpea  is 
another  field  variety  which  is  grown  to  a  large  extent.  It  is  the 
largest  growing  and  most  vigorous  of  the  cowpeas,  but  is  late  in 
maturing,  it  being  difficult  sometimes  to  secure  seed  of  it  as  far 
north  as  Washington,  D.  C.  The  principal  objection  to  this  pea  is 
its  light  seeding.  It  is  nearly  as  erect  as  the  Whippoorwill  variety; 
hence,  it  is  quite  readily  handled  by  machinery  either  for  grain  or 
hay  production.  The  seed  is  large  in  size  and  of  a  very  light  clay 
L'olor. 

Hew  Era. — The  New  Era  is  the  smallest  seeded  of  the  cowpeas  that 
have  found  a  wide  use.  The  seed  is  bluish  in  color,  owing  to  the 
innumerable  minute  blue  specks  on  a  gray  ground.  The  New  Era 
is  the  most  nearly  erect  of  any  of  the  varieties,  rarely  having 
my  prostrate  branches.  It  usually  produces  a  heavy  crop  of  seed  and 
natures  in  from  seventy-five  to  ninety  days.  It  is  one  of  the  earliest 
3f  the  cowpeas  and  is  the  most  easily  handled  by  machinery.  The 
miall  seed  is  not  usually  considered  an  undesirable  character,  as  a 
^maUer  quantity  is  required  for  seeding  than  is  the  case  with  other 
varieties. 

Groit. — ^The  variety  known  as  the  Groit  has  been  much  confused 
with  the  New  Era  cowpea.  In  habit  the  two  are  much  alike,  but  the 
(iroit  is  a  little  superior,  as  it  makes  a  larger  growth  and  fruits 
more  heavily.  The  seed  is  quite  similar  to  that  of  the  New  Era,  but 
has  chocolate  mottlings  in  addition  to  the  blue  specks.  It  is  quite 
f-ertainly  a  hybrid  between  the  New  Era  and  the  Whippoorwill 
varieties. 
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Iron. — ^The  Iron  variety  is  coming  rapidly  into  prominence.  In  it- 
habit  it  is  only  slightly  different  from  the  Unknown,  though  it  i* 
not  quite  as  vigorous  or  as  large.  It  is  earlier  than  the  Unknoi^c 
and  the  seed,  though  nearly  the  same  color,  is  much  smaller,  being  b':: 
very  little  larger  than  that  of  the  New  Era.  The  characteristic  of  tb 
Iron  cowpea  which  has  been  instrumental  in  bringing  it  into  prom'- 
nence  is  its  resistance  to  wilt  and  to  root-knot  caused  by  eel  wonii>. 
It  is  the  only  one  of  the  cowpeas  which  has  been  found  to  resist  the^ 
diseases.  Where  they  are  prevalent  in  the  soil,  the  Iron  cowpea  :> 
the  only  variety  which  can  be  successfully  grown,  and  since  the  di- 
eases  are  spreading  the  distribution  of  the  Iron  cowpea  is  also  io 
creasing.  Regardless  of  its  resistance  to  these  diseases  it  is  a  valuab!<* 
variety  under  nearly  all  conditions,  being  vigorous,  prolific,  and  quit? 
erect.  The  seed  is  hard  and  retains  its  vitality  better  than  that  nf 
most  varieties.  It  will  lie  in  the  ground  through  the  winter  and 
germinate  the  next  spring.  This  variety  and  the  Unknown  hola 
their  leaves  better  than  any  others. 

Clay. — The  Clay  cowpea  is  more  variable  in  its  habit  than  any  <»f 
the  foregoing  varieties.  It  is  the  most  pronounced  trailer  of  any  of 
the  peas  grown  quite  largely,  and  is  consequently  in  very  slight  favor 
where  the  pea  crop  is  handled  by  machinery.  The  plants  are  ven 
vigorous  but  low  growing,  and  they  usually  seed  sparingly.  Sirxv 
seed  is  such  an  important  item  at  the  present  time,  a  variety  which  ha- 
but  poor  fruiting  qualities  is  not  apt  to  remain  popular,  even  thou^'b 
it  may  be  harvested  readily  by  machinery.  The  seed  is  of  the  sanii 
color  as  that  of  the  Unknown  and  the  Irop,  but  is  intermediate  in 
size  and  flatter  and  longer. 

Black. — ^The  Black  cowpea  is  used  to  a  considerable  extent  in  thf 
sandy  coastal  plain  soils  of  Virginia  and  North  Carolina.  On  hearv 
clay  land  this  variety  makes  a  very  heavy  growth  of  vine,  but  pn»- 
duces  very  little  seed,  while  on  the  sandy  lands  it  grows  more  bu>hv 
and  fruits  quite  heavily.  It  also  finds  some  demand  in  the  sugar 
cane  section  of  Louisiana,  where  it  is  grown  with  com  in  rolatioi: 
with  sugar  cane.  Where  other  varieties  thrive  the  Black  is  not  « 
favorite.    The  seeds  are  quite  large  and  entirely  black. 

Taylor. — The  variety  called  Taylor  has  larger  seeds  than  an) 
other  cowpea.  The  seeds  have  nearly  the  same  markings  as  those  of 
the  New  Era,  though  the  ground  color  is  somewhat  lighter.  The 
Taylor  cowpea  has  met  with  considerable  favor  in  Maryland  anJ 
Delaware,  where  it  is  erroneously  called  the  Gray  Crowder,  but  out 
side  of  this  region  does  not  seem  to  be  a  very  valuable  variety,  h 
most  cases  it  is  too  much  of  a  trailer  to  be  desirable.  It  also  has  • 
tendency  to  drop  its  leaves  earlier  than  any  of  the  other  varietifr 
except  the  Black. 
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Sed  Bipper. — ^The  Bed  Ripper  is  a  valuable  pea,  as  it  makes  nearly 
as  large  a  growth  as  the  Unknown,  or  Wonderful,  and  is  excellent  for 
growing  in  com.  It  is  very  late,  usually  maturing  but  a  small  num- 
ber of  peas  at  Washington,  D.  C.  It  is  difficult  to  procure  seed  of  it 
in  quantity  on  account  of  its  light  yield.  The  seed  is  dark  red  and 
about  the  same  size  as  that  of  the  Whippoorwill  variety. 

SmOEABT. 

(1)  The  cowpea  is  the  best  legume  for  the  entire  cotton  belt,  and 
can  be  profitably  grown  much  farther  north.  It  is  especially  suitable 
for  combined  hay  and  seed  production  or  for  hay  alone. 

(2)  To  make  good  cowpea  hay  requires  careful  handling  of  the 
crop.  The  plant  should  have  made  its  growth  and  have  at  least 
the  first  pods  ripe  when  the  mowing  is  done.  Uniformity  in  matur- 
ing is  essential  in  getting  the  best  results.  The  use  of  a  tedder  is 
very  helpful.  The  serious  loss  of  leaves  can  be  avoided  by  not  han- 
dling the  hay  when  the  leaves  are  dry  and  brittle.  The  curing  is  best 
done  in  small  cocks,  and  the  hay  is  ready  for  the  stack  or  bam  when 
no  moisture  can  be  wrung  from  the  stem  by  twisting  it  with  con- 
siderable force. 

(3)  Cowpeas  for  hay  production  are  very  advantageously  grown 
in  mixture  with  sorghum,  Johnson  grass,  or  soy  beans.  The  yield  is 
thus  increased,  the  quality  improved,  and  the  curing  more  easily  done. 
Cowpeas  give  very  good  results  when  grown  with  sorghum  in  cul- 
tivated rows  and  are  very  commonly  planted  in  com  and  used  for 
grazing  or  ensilage. 

(4)  Pasturing  cowpeas  is  not  the  most  economical  practice,  but  it 
is  frequently  resorted  to  because  of  the  small  expense  it  entails.  Cow- 
peas are  especially  suitable  for  grazing  hogs. 

(5)  Cowpea  hay  is  very  nutritious.  It  is  nearly  equal  to  wheat 
bran  as  part  of  a  ration.  It  is  satisfactory  for  work  stock  and  for 
beef  or  milk  production,  and  it  gives  good  results  when  fed  to  poul- 
try. The  grain  is  a  rich  feed,  excellent  for  poultry  but  little  used  for 
other  feeding.  Cowpea  straw  is  an  excellent  roughage  and  nearly  as 
valuable  as  the  hay. 

(6)  Cheaper  cowpea  seed  will  result  in  the  much  more  extensive 
growing  of  the  crop.  Harvesting  for  seed  can  be  done  most  cheaply 
by  the  use  of  machinery.  The  crop  should  be  cut  with  a  mower  or 
self -rake  reaper  when  half  or  more  of  the  pods  are  ripe.  When 
thoroughly  dry  the  thrashing  may  be  done  with  an  ordinary  grain 
separator  with  some  modifications,  with  a  two-cylinder  cowpea 
thrasher,  or  with  a  one-cylinder  special  machine  which  has  all  the 
thrashing  spikes  sharpened  in  addition  to  having  ingenious  devices 
which  make  it  the  most  satisfactory  thrasher  for  handling  cowpeas. 
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(7)  Cowpeas  add  nitrogen  to  the  soil  and  improve  its  mecham<~j 
condition.  They  are  most  profitably  grown  in  rotation  with  other 
crops.    The  following  rotations  are  good  ones: 

(a)  Cotton,  three  years ;  com  and  cowpeas  fourth  year ;  and  thti 
cotton  again.  This  is  all  right  on  the  better  soils  of  the  South,  but 
the  cotton  should  be  planted  only  two  years  in  succession  on  tb. 
poorer  soils. 

(h)  Wheat  or  oats  with  cowpeas  each  season  after  the  remoiral  <'i 
the  grain  crop,  the  land  being  seeded  to  grain  again  in  the  fall,  mak 
ing  two  crops  a  year  from  the  same  land. 

(c)  Cotton,  first  year;  com  and  cowpeas,  second  year;  winter  oat- 
or  wheat  followed  by  cowpeas  as  a  catch  crop,  third  year ;  and  th<»L 
cotton  again. 

(8)  The  most  valuable  varieties  are  the  Whippoorwill,  the  Ud 
known  or  Wonderful,  the  New  Era,  and  the  Iron  for  field  purpoi*>: 
and  the  Blackeye  for  table  use. 

(9)  The  Iron  cowpea  is  practically  immune  to  the  two  ^e^iou^ 
diseases,  wilt  and  root-knot,  which  attack  the  other  varieties  more  ♦»: 
less.  It  alone  should  therefore  be  grown  wherever  these  diseases  an 
prevalent. 
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IX  COOPERATION  WITH 
SOUTHERN  FARMERS. 


S.  A.  KNAPF", 

Sfiefial  AgtHl  in  Charge  of  Farmers' 

Cooperative  DetminstralioH  Work, 

Bureau  of  Plant  Industry. 


WASHINGTON: 

GOVERNMENT    VRINTINU    OFFICE. 
I90S. 


LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  OF  Plant  Industry, 

Office  of  the  Chief, 
Wcuihington^  D.  6\,  Marrh  J,  Jl^f"^. 
Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitle*' 
'•  Demonstration  Work  in  Cooperation  with  Southern  Planners,"  !« 
Dr.  S.  A.  Knapp,  Special  Agent  in  Charge  of  Farmers'  Cooi)enit:» 
Demonstration  Work,  and  recommend  tlmt  it  be  publishetl  as  a  Farn 
ers'  Bulletin. 

Respectfully,  B.  T.  Galu>way, 

'^  •  Chief  of  Bffn'f*<. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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DEMONSTRATION  WORK  IN  COOPERATION  WITH 

SOUTHERN  FARMERS. 


INTBODTrCTIOir. 

The  Farmers'  Cooperative  Demonstration  Work  conducted  by  the 
United  StatevS  Department  of  Agriculture  through  the  Bureau  of 
Plant  Industry  was  inaugurated  under  authority  of  Congress  in  Jan- 
uary, 1904,  primarily  because  of  the  depredations  of  the  Mexican 
cotton  boll  weevil  in  the  State  of  Texas.  By  the  rapid  spread  of  this 
j>est  east  and  north  it  had  then  become  evident  that  it  would  in  time 
invade  all  of  the  cotton-producing  States.  This  occasioned  a  gen- 
oral  alarm  among  the  cotton  planters  and  in  the  industrial  centers 
of  the  entire  country.  For  a  number  of  years  prior  to  1904  the  Mexi- 
can l>oll  weevil  had  been  steadily  encroaching  upon  the  cotton-pro- 
ducing lands  of  Texas,  until  it  had  spread  from  the  Rio  Grande  to 
a  sliort  distance  beyond  the  eastern  boundary  of  the  State  and  threat- 
ened the  entire  cotton  industry  of  the  South.  In  sections  where  cot- 
ton was  the  sole  cash  crop  the  invasion  of  the  weevil  and  the  con- 
sequent loss  of  the  cotton  crop  brought  disaster  to  every  interest  and 
s<)  completely  demoralized  financial  conditions  as  to  produce  in  some 
sections  a  panic. 

Tlie  cotton  crop  had  been  generally  produced  upon  a  credit  system 
by  securing  advances  from  merchants  and  bankers.  Upon  the  ad- 
vent of  the  boll  weevil,  confidence  in  securing  a  cotton  crop  was  im- 
paired and  in  some  districts  almost  totally  destroyed.  The  usual 
advances  were  either  withheld  or  limited ;  labor  became  discontented 
and  sought  other  sections  or  other  States,  and  tenant  farmers  unable 
to  obtain  advances  removed  to  noninfested  districts,  a  marked  decline 
in  property  values  resulting. 

These  circumstances  created  a  demand  for  immediate  relief  which 
appealed  to  the  entire  country,  as  the  loss  of  the  cotton  crop  would  be 
a  national  calamity.  In  response  to  this  appeal  Congress  made  an 
emergency  appropriation  in  January,  1904,  which  has  been  continued 
each  year,  thus  affording  opportunity  for  the  growth  and  enlarge- 
ment of  the  work. 
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THE   TWO  BSAHCHES  OF  THE  DEHONSTSATIOIT   WOBK. 

As  at  present  organized  and  developed,  the  Farmers'  Cooperati\^ 
Demonstration  Work  may  be  said  to  consist  of  two  divisions:  ili 
The  demonstration  of  improved  methods  of  agriculture  in  the  wwrij- 
infected  districts,  which  is  the  natural  outgrowth  of  the  ori^nal  plai.. 
and  (2)  the  extension  of  the  same  principles  to  other  Southern  Statt-- 
beyond  the  range  of  weevil  infestation. 

The  territory  covered  by  the  first  division  of  the  work  inchul^ 
eastern  and  northern  Texas,  southern  Arkansas,  Oklahoma^  Louisiana, 
and  a  portion  of  Mississippi.  The  total  area  thus  covered  is  more  thjii 
300,000  square  miles.  The  work  in  Arkansas,  Oklahoma^  and  Mis- 
sissippi has  been  broadly  inaugurated  only  since  Octol)er,  UK)7. 

The  second  division  of  the  work  was  commenced  in  Mississippi  ;: 
March,  1906.  In  cooperation  with  the  General  Education  Boani  ♦  f 
New  York,  this  work  in  1907  was  conducted  in  a  limited  way  i: 
Alabama  and  Virginia,  and  has  recently  been  extended  into  Non'. 
Carolina,  South  Carolina,  and  Georgia.  The  expenses  of  thi^  div- 
sion  of  the  work  are  defrayed  by  the  General  Education  Board.  whi« ' 
has  appropriated  the  sum  of  $09,000  for  demonstration  work  duriiu: 
the  year  commencing  October  1,  1907.  The  board  has  shown  dtHj- 
interest,  hearty  cooperation,  and  a  Very  broad  philanthropy  in  liii 
work  of  reaching  the  rural  masses  and  bettering  farm  conditio!.-. 

PLAN  OF  OBOAHIZATION. 

The  Farmers'  Cooperative  Demonstration  Work  is  conduct e«l  j* 
the  writer  as  special  agent  in  charge,  who  reports  directly  to  t:- 
Chief  of  the  Bureau  of  Plant  Industry.     A  corps  of  field  agent- 
classified  according  to  territory  in  charge,  as  State,  district,  ai.i 
county    agents,    is   employed.    The    county    agents    are    appoint*^ 
mainly  on  the  advice  of  local  committees  of  prominent  busim*ss  niw. 
and  farmers  conversant  with  the  territory  to  be  worked.     Each  a^ii! 
has  in  charge  the  practical  work  in  one  or  more  counties,  strioil> 
under  such  general  directions  as  may  be  issued  from  the  ceniri 
office  at  Washington,  D.  C.     The  field  agents  have  been  selected  witl. 
special  reference  to  a  thorough  knowledge  of  improved  agriculture 
and  practical  experience  in  farming  in  the  sections  to  whieti  a[- 
pointed.     District  agents  are  expected  to  have  not  only  a  kiiowled:: 
of  scientific  agriculture,  but  to  be  practical  farmers  and,to  have  Ili 
considerable  experience  in  the  demonstration  work.     State  nfs^v- 
are  strong  and  capable  men,  who  have  shown  their  ability  to  suihv-- 
fully  carry  out  the  instructions  of  the  central  office  over  a  large  tt»rr; 
tor}^,  and  they  are  especially  qualified  for  the  work  by  the  po>'^'-'-:"! 
of  the  tact  necessary  to  influence  men. 
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The  term  "  demonstration  farm  "  is  used  to  designate  a  portion*  of 
land  on  a  farm  that  is  worked  strictly  according  to  our  instructions. 
This  is  visited  by  an  agent  as  often  as  once  a  month,  if  possible,  to 
see  that  these  instructions  are  carried  out  and  to  give  any  further 
advice  necessary. 

A  "  cooperator  "  is  a  farmer  who  agrees  to  work  a  part  or  all  of 
his  crop  according  to  our  instructions,  but  a  Department  agent  only 
visits  him  In  exceptional  cases. 

During  the  ensuing  year  there  will  be  employed  in  the  coopera- 
tive demonstration  work  59  agents  paid  from  Government  appropria- 
tions, and  in  the  extension  work  84  agents  paid  by  the  General  Edu- 
c^ation  Board.  With  this  force  about  12,000  demonstration  farms  had 
been  established  up  to  February  1,  1908,  and  20,000  farmers  had 
agreed  to  cooperate  and  make  reports  as  to  results. 

SCOPE  OF  THE  DEMONSTEATIONS. 

The  Farmers'  Cooperative  Demonstration  Work  is  a  system  by 
which  the  simple  and  well-established  principles  of  successful  farm- 
ing are  directly  taught  to  the  men  on  the  farms.  The  men  who  toil  on 
tlie  farms  to  produce  the  food  that  nourishes  all  the  people,  and  who 
in  a  large  measure  provide  the  resources  that  support  our  civilization, 
are  as  justly  entitled  to  a  knowledge  of  the  best  that  science  and 
greneral  experience  have  evolved  for  increase  of  production  and  for 
the  l)etterment  of  agricultural  conditions  as  the  youth  of  our  country 
lire  entitled  to  an  education  that  will  fit  them  for  a  broader  citizen- 
>hip. 

One  of  the  most  serious  problems  in  the  reform  of  agricultural 
methods  has  been  how  to  influence  the  farmer  to  adopt  improved 
practices.  It  has  been  found  that  the  mere  dissemination  of  printed 
information  sometimes  does  not  accomplish  this  result,  and  therefore 
the  method  of  neighborhood  farm  demonstrations  in  cooperation  with 
progressive  farmers  has  been  evolved.  The  effect  of  a  field  demon- 
stration is  inmiediate  and  positive,  and  reaches  all  classes. 

By  actual  count,  it  is  determined  that  the  number  of  farmers  who 
annually  visit  each  demonstration  farm  ranges  from  thirty  to  a  hun- 
dred. If  the  average  is  placed  as  low  as  thirty  the  total  number  visit- 
ing li5,000  demonstration  farms  in  one  year  would  be  360,000.  If  we 
nd<l  the  cooperating  farmers,  the  aggregate  is  greatly  ihci'eased. 

The  teaching  by  object  lessons  is  more  effective  where  it  is  simple, 
ilirect,  and  limited  to  a  few  common  field  crops,  such  as  cotton,  corn, 
fowpeas,  and  oats  in  the  South,  so  that  the  comparisons  may  be  evi- 
dent and  accepted  at  a  glance.  If  general  success  can  be  secured 
with  these  standard  crops,  further  diversification  follows  as  a  natural 
result. 
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Briefly  stated,  the  salient  features  of  the  cooperative  farm  deiLor- 
strations  are  as  follows: 

(1)  Better  drainage  of  the  soil. 

(2)  A  deeper  and  more  thoroughly  pulverized  seed  bed;  deep  faii 
breaking  (plowing)  with  implements  that  will  not  bring  the  >iiIh».  . 
to  the  surface. 

(3)  The  use  of  seed  of  the  best  variety,  intelligently  selected  ai- 
carefully  stored. 

(4)  In  cultivated  crops,  giving  the  rows  and  the  plants  in  the  n>^^' 
a  space  suited  to  the  plant,  the  soil,  and  the  climate. 

(5)  Intensive  tillage  during  the  growing  period  of  the  crops, 

(6)  The  importance  of  a  high  content  of  humus  in  the  soil.  Tl:- 
use  of  legumes,  barnyard  manure,  farm  refuse,  and  commercial  f^r 
tilizers. 

(7)  The  value  of  crop  rotation  and  a  winter  cover  crop  on  >oui1j 
ern  farms. 

(8)  The  accomplishing  of  more  work  in  a  day  on  the  farm  by  u-i. :' 
more  horse  power  and  better  implements. 

(9)  The  importance  of  increasing  the  farm  stock  to  the  extent  *>: 
utilizing  all  the  waste  products  and  idle  lands  of  the  farm. 

(10)  The  production  of  all  food  required  for  the  men  and  aninidi- 
on  the  farm. 

(11)  The  keeping  of  an  account  with  each  farm  pn)duct,  in  oni^r 
to  know  from  which  the  gain  or  loss  arises. 

THE  INSTEVCTIONS. 

Our  instructions  have  the  following  advantages:   (1)  What  tl» 
Department  of  Agriculture  at  Washington  knows  from  its  vast  ston- 
of  information  about  the  special  crop  under  consideration;  (2)  wlui 
the  State  agricultural  experiment  stations  in  the  South  have  denK^r 
st rated  to  be  the  most  advantageous  methods;  (3)  what  the  l)est  fan' 
ers  in  the  South  have  tested  and  proved  to  be  the  most  syiccessf ul  pni^ 
tices  upon  the  farm,  and  (4)  the  knowledge  obtained  by  the  travelin* 
agents  of.  this  demonstration  work,  who  visit  and  have   jiersui* 
knowledge  of  the  localities  in  the  State  in  which  they  are  stationfKi. 
Even  then  the  instructions  given  are  along  the  lines  of  comvt  prir. 
ciples,  leaving  many  details  to  the  good  judgment  of  the  farmer. 

In  this  co()i)erative  work  great  stress  is  laid  upon  a  more  tlion)U£'i 
preparation  of  the  soil  in  the  autumn,  because  in  our  southern  cliniai' 
the  frosts  do  not  penetrate  the  soils  sufficiently  to  open  them  ani 
admit  air;  we  must  therefore  do  by  plowing  in  the  fall  and  by  ^<»»^ 
winter  cultivation  what  Nature  does  in  the  colder  North. 

In  the  richest  soils  there  is  but  little  food  ready  preparetl  for  th*- 
plant,  and  Nature's  plan  is  that  this  food  shall  be  preparetl  moiv  •»' 
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less  daily  by  the  action  of  the  air,  the  moisture  in  the  soils,  and  the 
sun.  These  three  agents  make  active  the  forces  that  prepare  the  food, 
so  the  plant  can  be  properly  nourished.  This  can  not  be  done  with- 
out plowing  and  cultivating  to  admit  the  air,  and  the  earlier  this 
work  is  commenced  before  the  winter  the  greater  the  effect  it  will 
have  upon  the  crop  of  the  following  season. 

The  effect  of  using  good  seed  is  not  sufficiently  appreciated,  nor 
perhaps  is  it  understood  just  what  makes  good  seed.  It  must  be  the 
IhjsI  variety  for  the  purpose,  carefully  selected  early  in  the  fall  and 
stored  in  a  dry  place.  The  reasons  for  very  frequent  cultivation  are 
the  admission  of  air,  the  conservation  of  moisture  in  the  soil,  and  the 
prevention  of  a  surface  crust. 

Young  plants  require  excellent  cultivation,  just  as  young  animals 
require  the  best  food  and  care. 

The  judicious  use  of  commercial  fertilizers  is  one  of  the  most  im- 
portant matters  in  modern  agriculture,  for  this  furnishes  plant  food 
directly  and  indirectly  to  the  young  plants.  For  soil  improvement 
we  must  largely  depend  upon  barnyard  manure,  the  compost  heap, 
and  legiuninous  plants,  such  as  cowpeas. 

The  importance  of  doing  more  as  well  as  better  work  in  a  day  has 
not  been  sufficiently  impressed  upon  the  southern  farmer.  This  re- 
c|iiires  the  use  of  stronger  teams  and  better  tools.  Working  3  acres 
in  a  day  where  1  is  worked  now  and  working  each  acre  tjiree  times 
as  well  is  a  problem  in  profit  easily  understood  after  demonstration. 

HOW  FABMEKS  ABE  INFLUENCED  TO  ADOPT  BETTEB  METHODS. 

In  the  South  nearly  all  the  merchants,  bankers,  and  lawyers  in 
(he  towns  and  smaller  cities  own  farms  and  are  intenselj^  interested 
in  agriculture.  They  form  an  effective  center  of  influence,  easily 
convinced  of  the  value  of  the  cooperative  demonstration  plan  by 
reason  of  their  high  intelligence.  Meetings  are  called  and  the  work 
inaugurated.  No  further  argument  is  necessary  after  the  demon- 
strations have*  been  made.  Facts  do  the  talking.  The  teachers  in 
the  public  schools  are  generally  alert  and  render  most  valuable 
assistance.  The  agricultural  colleges  and  agricultural  experiment 
stations  give  hearty  cooperation.  Thus,  general  interest  is  aroused 
in  these  demonstrations,  which  leads  to  careful  observation  and  study 
on  the  part  of  the  farmers  and  of  the  community.  Public  meetings 
are  held  for  the  discussion  of  these  plans.  In  the  cotton-producing 
States  the  first  instructions  incliide  cotton  as  the  main  cash  crop, 
corn  as  the  standard  food  for  work  animals  and  the  basis  for  more 
>tcK"k  on  the  farm,  cowpeas  for  food  and  for  the  renovation  of  the 
soil,  oats  or  wheat  as  a  winter  cover  crop,  and  the  meadow  and  the 
paslure  as  the  most  economical  source  of  food  for  farm  stock.    AVlien 
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the  farmer  has  mastered  these  crops  he  is  ready  for  diversifieatifiL 
in  any  desired  direction. 

In  districts  where  cotton  is  not  the  standard  cash  crop,  instniciici: 
is  given  in  whatever  replaces  cotton  as  a  money-earning  crop.  Thi-^ 
simple  lessons  at  the  start  are  gradiially  made  j^rogressive  until  tltev 
cover  all  information  necessary  to  success  in  the  agriculture  of  il.' 
district. 

As  a  means  of  reaching  thousands  of  farmers  with  whom  ««ir 
agents  do  not  come  in  personal  contact,  systematic  use  is  made  of  tli' 
newspapers.  Every  bulletin  or  letter  of  instruction  sent  to  cooptTatiT- 
is  also  furnished  to  about  2,000  county  newspapers,  and  by  most  < :' 
them  published  in  full.  The  hearty  cooperation  of  the  press  iia- 
been  of  great  value  to  the  demonstration  work. 

THE  GULTUEAL  SYSTEM  FOR  PEODVGINO  COTTON  TJNDEB  BOUr 

WEEVIL  CONDITIONS. 

As  it  is  evident  that  the  cotton  boll  weevil  will  soon  spreatl  ov.r 
the  entire  cotton-producing  territory  of  the  United  States,  it  i-  :i 
matter  of  general  interest  to  know  how  cotton  is  at  present  pro<luo  . 
with  the  weevil  present. 

Success  in  making  a  cotton  crop  under  boll-weevil  condition^  i- 
based  upon  three  principles.  It  was  found  (1)  that  the  numb<^r>  ••* 
the  weevik  could  be  limited  so  that  they  would  not  become  totally  lii- 
structive  to  the  crop  until  the  first  and  middle  crops  are  out  of  <lanir'  r; 
(2)  that  the  cotton  plant  can  be  so  bred  and  selected  as  to  throw  nearh 
its  whole  life  forces  into  the  lower  and  middle  crops,  and  {l^)  tin' 
the  plant  can  be  so  hastened  to  maturity  by  the  application  of  nil 
tural  methods  that  most  of  the  bolls  will  be  developed  to  the  safu/ 
point  before  the  weevils  are  too  numerous. 

Guided  by  the  principles  just  mentioned,  the  Bureau  of  Plant  In 
dustry  has  worked  out  a  cooperative  plan  of  producing  cotton  uii«I  •• 
boll-weevil  conditions,  which  is  known  through  the  South  a--  V" 
"  cotton-cultural  system."  This  plan  is  based  upon  our  knowK^ij 
of  the  cotton  plant  and  upon  the  life  habits  of  the  boll  wei»\ii  4- 
ascertained  by  the  Bureau  of  Entomology."  Its  chief  features  um} 
be  briefly  mentioned,  as  follows : 

(1)  The  destruction  of  the  weevils  in  the  fall  {a)  by  burntn*:  ti. 
cotton  stalks  early  in  the  fall  while  the  weevils  are  still  u|>on  Ih*- ■ 
and  (6)  by  burning  all  rubbish  in  and  about  the  field  which  nuirl.: 
serve  for  hibernating  quarters. 

It  is  so  difficult  to  secure  a  general  adoption  by  the  farmers  of  i!- 
plan  of  early  burning  of  the  cotton  stalks  that  we  have  allowixl  rli* 
stalks  to  be  turned  under  provided  the  immature  bolls  are  destn\vf»l 

«  Sec  HiiUetin  No.  51  of  tbe  Bureau  of  Entomology. 
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(2)  Immediately  after  destroying  the  bolls  breaking  (plowing)  the 
field  as  deep  as  conditions  will  allow. 

(3)  The  shallow  winter  cultivation  of  the  soil. 

(4)  As  early  planting  as  the  season  will  allow  with  safety  to  the 
crop. 

(5)  The  planting  of  early-maturing  varieties  of  cotton. 
(())   The  use  of  fertilizers. 

(7)  Leaving  more  space  between  the  rows,  and  on  ordinary  uplands 
having  a  greater  distance  between  plants  in  the  row  than  is  usually 
allowed.  On  rich  or  highly  fertilized  lands  it  is  better  to  crowd  the 
plants  slightly  in  the  rows  to  avoid  the  excessive  growth  of  the  stalks. 

(8)  The  use  of  the  toothed  harrow  before  and  after  planting  and 
on  the  young  cotton. 

(9)  Intensive  shallow  cultivation. 

(10)  Agitation  of  the  stalks  by  means  of  brush  attached  to  the 
cultivator. 

(11)  Picking  up  and  burning  the  squares  that  fall,  where  practi- 
cable. 

(12)  Controlling  the  growth  of  the  plant  if  excessive  by  barring 
off  or  topping. 

(13)  Selecting  the  seed. 

(14)  The  rotation  of  crops  and  the  use  of  legumes. 

It  will  be  noted  that  the  system  as  outlined  has  a  twofold  object : 
(1)  To  reduce  the  number  of  weevils  and  (2)  to  aid  early  maturity 
in  order  to  obtain  a  crop  in  advance  of  the  weevil. 

A  few  remarks  concerning  the  main  features  of  this  plan  may 
prove  of  value. 

DESTBUCTION  OF  THE  WEEVILS. 

One  of  the  greatest  dangers  to  tlie  cotton  crop  is  the  wintering  of 
large  numbers  of  weevils.  By  a  failure  to  destroy  early  in  the  fall 
the  immature  cotton  bolls  and  the  rubbish  in  the  fields,  enough  wee- 
vils may  be  wintered  over  to  jeopardize  the  crops  the  ensuing  year. 
If  the  immature  bolls  and  the  field  rubbish  are  destroyed  the  stalks 
may  be  safely  plowed  under.  The  rubbish  in  the  field  which  may 
serve  for  hibernating  quarters  includes  the  borders  and  fence  corners. 

Two  methods  of  destroying  the  over-wintered  weevils  while  they 
are  feeding  on  the  tender  terminal  buds  are  advocated:  (1)  They 
may  be  hand  picked  and  burned  or  (2)  some  may  be  destroyed  by  the 
use  of  the  harrow  and  brush. 
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FALL  AND  WINTEB  CULTIVATION  OF  THB  SOrL. 

After  the  destruction  of  the  bolls  in  the  fall,  breaking  (plowing' 
the  field  1  or  2  inches  deeper  than  usual  assists  in  the  destruction  •»' 
the  weevils  and  in  the  preparation  of  the  field  for  successful  croppiK;: 
the  following  season.  In  order  to  air  the  soil  and  destroy  grass,  ^hal 
low  winter  cultivation  of  the  soil  should  be  practiced,  i.  e.,  workini' 
the  land  with  a  toothed  harrow  or  a  disk  once  every  twenty  or  thirt. 
days  during  the  winter,  as  the  weather  may  permit.  The  soil  shoulti 
be  in  excellent  condition  at  the  time  of  planting. 

EABLY   PLANTING   AND   THE   USE   OF   EABLY-MATITSIHG 

VARIETIES. 

The  object  of  early  planting  is  to  hasten  the  maturity  of  the  crop. 
The  Bureau  of  Entomology  has  shown  that  the  weevils  do  not  multi 
ply  until  the  squares  begin  to  form  and  do  not  generally  become 
numerous  enough  to  destroy  the  entire  crop  before  the  last,  of  Jul}. 
In  addition  to  this,  early  planting  has  been  found  generally  helpftil 
against  cotton  pests,  such  as  the  bollworm  and  the  leafworm.  Fur- 
thermore, the  winter  rains  usually  leave  the  soil  with  plenty  of  nioi- 
ture,  while  in  the  spring  there  is  liable  to  be  a  drought  which  may 
retard  germination  in  late  planting. 

Varieties  of  cotton  differ  in  time  of  maturitv,  and  the  same  variet\ 
may  differ  owing  to  soil,  moisture,  fertilization,  cultivation,  etc.  Tl»' 
planting  of  early -maturing  varieties  of  cotton  is  not  only  important  a- 
an  aid  in  securing  a  crop,  but  also  as  a  means  of  destroying  the  weevil 
The  early-maturing  cotton  can  be  gathered  and  the  immatHre  ix)!)- 
destroyed  before  it  is  time  for  the  weevils  to  go  into  winter  quarter-. 
If  all  growers  would  plant  early-maturing  cotton  and  follow  the  plaf 
here  outlined  it  would  result  in  greatly  lessening  the  damage  f>f  ih^ 
weevil. 

In  advising  the  planting  of  early-maturing  cotton  it  is  not  the  in- 
tention to  advocate  the  exclusive  use  of  small-boll  cotton.  The?*- 
varieties  may  be  better  adapted  to  the  northern  limits  of  the  antoi. 
Ijelt,  but  in  nine-tenths  of  the  cotton-producing  territory  there  «n 
large-boll  varieties  which  can  be  just  as  successfully  grown  un*l«r 
boll- weevil  conditions  as  the  small-boll  cottons.  They  must  \w  van* 
ties  that  are  generally  vigorous  and  that  put  out  short-jointed  fnnt 
limbs  close  to  the  ground. 

• 

USE  OF  FEBTILIZEBS. 

The  use  of  fertilizers,  especially  acid  phosphate  and  poU.'^h,  lo 
hasten  maturity  and  increase  fruitage,  as  well  as  the  use  of  coltoi 
seed  meal  when  necessary  to  promote  vigor  and  growth,  is  recofu 
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meiuled.  Soils  and  methods  of  application  are  fully  explained,  and 
it  has  been  demonstrated  that  a  small  quantity  of  fertilizer  properly 
applied  accomplishes  marvelous  results. 

SFACIKO  BETWEEN  PLANTS  AND  ROWS. 

Planting  in  rows  wider  than  usual  and  allowing  more  space  in  the 
row  on  light  lands  are  advised  under  boll-weevil  conditions.  Special 
attention  nuist  be  directed  to  have  the  rows  the  proper  distance  apart 
and  to  thin  the  plants  in  the  rows.  There  must  be  width  enough  for 
the  sun's  rays  to  reach  the  earth  between  the  rows  and  thus  aid  in 
destroying  the  larva*  of  the  weevil. 

(ieneraliy  speaking,  more  space  to  the  plant  makes  a  better  stalk 
with  more  limbs,  more  bloom,  and  a  higher  grade  of  cotton.  The 
spacing  between  the  rows  and  in  the  rows  must  depend  on  the  soil 
and  the  variety  of  cotton.  More  space  should  be  given  to  fertilized 
than  to  unfertilized  cotton.  If,  however,  extreme  space  is  allowed 
between  plants  in  the  rows  and  intensive  cultivation  is  given  there 
may  t)e  enough  stimulus  imparted  to  the  growth  of  the  plant  to  ac- 
tually retard  maturity  unless  the  growth  is  controlled  by  barring  off, 
as  explained  later;  hence,  cm  rich  lands  it  is  best  to  give  plenty  of 
si>ace  between  the  rows  and  to  crowd  the  phints  a  little  in  the  rows. 

USE  OF  THE  TOOTHED  HARROW. 

The  use  of  the  toothed  harrow  as  soon  as  the  crop  comes  up  is  of 
sufficient  importance  to  warrant  special  mention.  After  early  plant- 
ing the  germination  is  frequently  slow  and  the  earth  may  become 
crusted.  The  harrow  may  be  used  to  break  the  crust  before  the  plants 
are  up  and  should  be  used  soon  afterwards  to  keep  the  soil  loose  so 
that  the  plants  will  take  on  rapid  growth  at  once.  The  crop  is  sur- 
prisingly advanced  by  the  judicious  use  of  the  harrow. 

INTENSIVE  CtTLTIVATION. 

Plowing or  cultivating  deep  the  first  time  and  shallow  at  all  subse- 
quent times  is  an  important  feature  of  good  cotton  production.  It 
destn>ys  weeds,  increases  the  plant  food,  and  conserves  moisture,  con- 
se<]uently  hastening  maturity.  Under  boll-weevil  conditions  the  cot- 
ton crop  should  be  cultivated  every  week.  Some  of  our  most  suc- 
cessful cooperators  have  cultivated  fifteen  times  and  continued  till 
l)icking  commenced. 

AGITATION  OE  STALKS. 

Violent  agitation  of  the  cotton  stalks  when  cultivating  or  plowing, 
l)y  means  of  a  brush  attached  to  the  cultivator  or  plow,  is  recom- 
mended.    Some  farmers  attach  a  chain  to  the  tongue  and  smooth 
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poles  tt)  the  whiffletrees,  and  also  a  pole  to  the  handles,  so  as  to  bn^. 
the  stalks  more  than  once  in  passing.  Bundles  of  soft,  leafy  twii' 
are  better.  This  knocks  off  the  infested  squares.  The  great  major'y 
of  squares  fall  off  naturally  in  a  very  few  days  after  they  become  t 
fested.  Abundant  testimony  has  come  from  our  cooperators  to  sh»/- 
that  as  long  as  weekly  cultivation  of  the  crop  with  violent  agitation  <♦* 
the  stalks  is  continued  the  damage  done  by  the  boll  weeWl  is  gr^aO 
reduced. 

PICKING  UP  FALLEN  SQUABES. 

An  important  aid  toward  the  destruction  of  the  weevils  is  pickir  j 
up  the  squares  that  fall.  If  two  or  three  generations  can  thu--  '• 
destroyed,  it  will  result  in  retarding  the  increase  of  the  wee\al  ai* 
in  adding  to  the  cotton  crop.  This  reduces  the  rapidity  with  whi<  . 
the  weevils^multiply  and  is  a  great  aid  in  saving  the  crop. 

BARRING  OFF  OR  TOPPING. 

Under  boll-weevil  conditions  the  main  cotton  crop  must  be  nia^^ 
upon  the  lower  and  middle  limbs.    There  is  no  use  of  a  tall  pla't 
The  growth  of  the  plant  should  therefore  be  controlled  by  barriu 
off  or  topping.     As  soon  as  the  plant  indicates  too  rapid  growth,  1^* 
off  on  each  side,  thus  slightly  root  pruning  and  retarding  upwar ; 
growth.    The  tendency  will  then  be  to  throw  more  vigor  into  i! 
lower  limbs  and  to  put  on  more  fruit.     This  method  is  espeiMalh 
valuable  on  rich  bottom  lands  where  the  stalks  frequently  grow  r.  f 
7  feet  high.     It  should  be  noted  that  with  the  boll  weevil  no  top  cp'}- 
is  made;  hence,  more  bottom  crop  must  be  secured,  requiring  a  Ic^ 
limby,  vigorous  plant. 

SELECTING  AND  STORING  SEED. 

Scarcely  any  item  in  the  cultural  system  is  of  more  importun'r 
than  the  selection  of  the  seed  as  an  aid  to  early  maturity  in  the  f<». 
lowing  crop.  The  largest,  best,  and  earliest  bolls  from  the  ui**-- 
vigorous  short- jointed  plants  should  be  selected  for  seed  in  advai." 
of  the  general  picking  and  be  stored  in  a  dry  place.  The  plautin|!  ••• 
earlv-maturino:  varieties  and  the  selection  of  seed  from  the  earlif^' 
and  best  bolls  on  the  most  vigorous  and  best  developed  8talk>  an 
fundamental  principles  in  growing  cotton  irrespective  of  the  U'^ 
weevil  and  can  not  be  too  closely  followed. 

ROTATION  OF  CROPS  AND  USE  OF  LEGUMES. 

The  Bureau  of  Plant  Industry  in  all  its  instructions  seeks  to  biiii«' 
up  soil  energy  and  to  improve  the  mechanical  condition  of  the  mi:! 
as  well.  An  important  factor  to  this  end  is  rotation  of  crops  an<i  tl  ♦ 
increase  of  humus  by  plowing  under  green  plants,  especially  coi*- 
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peas.     This  builds  up  the  soil  and  renders  it  more  porous  and  re- 
sponsive. 

Some  of  the  serious  diificulties  in  cotton  production  arise  from  the 
growing  of  consecutive  crops  of  cotton  on  the  same  land.  This 
reduces  fertility  and  hence  operates  against  early  maturity.  With 
the  best  of  efforts  to  clear  fields  of  the  weevil  in  the  fall  by  burning 
the  stalks  and  deep  plowing,  some  weevils  will  survive,  and  a  few 
soon  infest  a  field.  By  planting  one  half  of  the  land  to  corn  and 
cowpeas  and  the  other  half  to  cotton,  as  much  cotton  can  be  produced 
us  formerly  and  the  land  will  be  gradually  restored  to  its  original 
fertilitv.  The  com  and  cowpeas  will  also  add  materiallv  to  the 
income  of  the  farm,  but  the  special  reason  urged  for  such  rotation 
under  boll-weevil  infestation  is  that  the  crop  of  corn  and  peas  leaves 
the  field  free  from  the  weevil,  as  it  feeds  only  upon  cotton.  It  is  evi- 
dent that  with  the  boll  weevil  it  requires  more  labor  to  cultivate  an 
acre  of  cotton ;  consequently,  only  as  many  acres  should  be  planted  as 
can  be  given  the  best  attention,  so  as  to  produce  a  maximum  crop, 
thus  leaving  more  land  for  cereals  and  for  meadows  and  pastures. 

DEMONSTBATION  WOBK  ON  VARIOUS  FARM  CROPS. 

The  Farmers'  Cooperative  Demonstration  Work,  as  before  stated, 
aims  to  cover  the  entire  scope  of  the  management  of  the  standard 
crops  in  the  sections  where  the  work  is  conducted.  In  addition  to  the 
cotton-culture  svstem,  which  is  the  main  feature  of  the  work  in  manv 
localities,  it  may  be  well  to  give  brief  mention  of  some  of  the  coopera- 
tive work  on  other  crops  now  under  way,  such  as  corn  culture,  the  use 
of  soil-renovating  crops,  and  the  production  of  good  farm  seeds. 

COBN  CULTUBE. 

Corn  is  the  main  gi'ain  dependence  for  farm  stock  and  can  be  suc- 
cessfully raised  Ln  most  portions  of  the  South.  Any  considerable  in- 
crease in  its  annual  production  would  have  a  marked  effect  upon  the 
value  of  the  unused  lands  for  grazing  purposes  and  would  perceptibly 
increase  the  income  of  the  farms.  The  importance  of  corn  for  food 
and  for  rotation  with  other  crops  gives  it  a  rank  next  to  cotton  as  a 
standard  farm  crop.  Notwithstanding  this,  its  cultivation  has  been 
singularly  neglected  until  the  average  yield  per  acre  has  fallen  below 
the  profit  line  in  many  States.  Even  at  the  high  value  per  bushel 
allowed,  the  com  crop  in  many  of  the  Southern  States  does  not  pay  a 
living  wage  or  a  fair  rent  value  for  the  land. 

There  is  abundant  proof  that  large  and  profitable  crops  of  com  can 
be  produced  in  the  South  by  the  use  of  the  best  seed  and  improved 
methods.  The  planting  of  low-grade  seed  in  a  shallow  and  impover- 
ished seed  bed  is  responsible  in  the  main  for  deficient  yields  and  qual- 
ity.   However,  to  secure  the  best  results  other  reforms  must  be  made, 
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such  as  better  drainage,  an  adjustment  of  distances  between  the  n»*^- 

and  the  stalks  in  the  rows  to  meet  the  requirements  of  soil  and  eliniaw. 

intensive  cultivation  of  the  crop,  the  use  of  cowpeas  in  the  com.  ari " 

the  following  of  the  corn  with  a  winter  cover  crop. 

The  Farmers'  Cooperative  Demonstration  Work  includes  inj^nii 

tion  along  all  of  these  lines,  and  the  results  have  been  most  encourai' 

ing.    Our  investigations  show  that  not  even  1  per  cent  of  the  land>  .: 

the  South  planted  to  corn  are  plowed  deeply  enough  at  breaking,  tL: 

they  have  not  sufficient  humus,  and  that  they  are  not  given  the  profr: 

tillage  to  make  the  best  crop.    Seed  is  so  generally  defective  that  on' 

about  one-third  of  so-called  good  seed  is  suitable  for  planting:  if  mix 

mum  yields  are  expected.    Along  these  practical  lines  we  are  condr<t- 

ing  cooperative  demonstrations  with  the  object  of  increasing'  the  rr.n 

crop  in  the  South  Atlantic  and  Gulf  States  at  least  threefold  per  ac-rv 

without  additional  cost.    A  system  of  seed  selection  for  improving  li* 

quality  and  increasing  the  yield  and  methods  of  storage  for  the  pns 

ervation  of  vitality  are  outlined,  detailed  instructions  being  ^ven  f 

application. 

Selection  of  Seed  Com. 

The  object  of  the  average  farmer  in  planting  corn  is  to  secnr»»  ti- 
largest  crop  of  good  corn  possible  imder  the  conditions.    The  ^l«^ 
tion  of  the  seed  is  very  important. 

For  the  best  results  corn  should  be  selected   in  the   field.     H;*' 
Japanese  select  their  rice  seed  before  the  harvest. 

The  model  ear  of  corn  is  only  a  small  part  of  the  problem.  Tru 
stalk,  the  leaf,  the  root  habits,  the  husk,  and  the  environment  of  tlh- 
plant  from  which  the  ear  is  taken  must  be  considered.  Mtk*!  of  tN 
Southern  States  are  subject  to  a  shorter  or  longer  drought  during  ih. 
period  of  growth  of  the  corn  crop,  and  the  crop  will  depend  largf-I) 
iipon  the  drought-resisting  habits  of  leaf  and  roots.  Some  vant- 
ties  of  corn  which  are  model  in  ear  have  so  open  a  husk  that  iIk 
weevils  destroy  much  of  it  while  in  the  field.  Again  the  ear  in  thr' 
crib  does  not  tell  how  many  w^eak  or  bastard  stalks  grew  in  tin 
vicinitv. 

COWPEAS  AND  OTHER  SOIL-BENOVATING  CBOPS. 

As  just  stated,  corn  requires  a  strong,  well-tilled  soil,  and  uiK)n  thii 
land,  deteriorated  by  bad  management,  the  yield  soon  drops  below  ;. 
remunerative  average.  Such  lands  will,  however,  profitably  prothn^ 
other  crops  of  great  value  for  the  sustenance  of  farm  sto<'k,  ai*!. 
in  addition,  the  growing  of  these  crops  will  provide  an  excellt-iiT 
means  of  soil  renovation.  Lands  that  are  now  producing  10  hu>h^N 
of  corn  per  acre  will  with  much  less  labor  produce  IJ  tons  of  eow|>fj 
liay  per  acre,  equal  in  nutritive  value  to  31  bushels  of  corn,  or  ih<> 
will  yield  IJ  tons  of  peanut  hay  per  acre,  equal  in  nutritive  value  i«» 
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233  bushels  of  corn,  and  in  addition  a  peanut  crop  of  25  bushels  per 
acre  may  be  secured. 

On  rich  lands  that  under  good  culture  will  produce  40  or  more 
l)ushels  of  corn  per  acre  satisfactory  results  can  be  secured  by  plant- 
ing cowpeas  between  the  rows  of  corn.  Even  rich  bottom  lands  rated 
to  yield  40  bushels  of  com  per  acre  if  sown  to  alfalfa  frequently  pro- 
duce 5  tons  of  hay  per  acre  in  a  season,  equal  in  feeding  value  to  10^ 
bushels  of  corn.  In  addition,  such  crops  as  cowpeas,  peanuts,  and 
Alfalfa  rapidly  enrich  the  soil  and  leave  it  in  excellent  mechanical 
•ondition  for  the  ensuing  year. 

(lenerally  speaking,  poor  hill  lands  should  not  be  used  for  corn 
Milture  unless  they  are  placed  under  a  thorough  system  of  renovation, 
Dr  unless  fertilization  with  stable  manure  or  compost  is  practiced  to 
a  high  degree. 

SEED  FABMS. 

The  good-seed  problem  has  been  a  most  difficult  one  to  solve  in  the 
South.  Very  few  farmers  have  paid  any  attention  to  planting  pure 
-jeed  or  keeping  it  pure  when  planted,  and  still  fewer  have  tried  to 
improve  their  seed  by  selection.  Not  one  farm  in  one  hundred  in  the 
South  has  proper  storage  for  good  seed.  Through  field  agents  promi- 
nent farmers  in  every  county  have  been  induced  to  establish  seed 
farms,  where  the  cultivation  of  the  crop  and  the  selection  and  storing 
i)f  the  seed  are  supervised  by  agents  of  this  cooperative  demonstra- 
tion work  under  an  agreement  that  the  seed  produced  shall  be  dis- 
tributed to  the  farmers  at  a  moderate  price.  The  best  seeds  for  a 
driven  section  are  observed  and  a  general  interest  is  aroused  among 
lu»  farmers  to  plant  a  separate  seed  patch  on  every  farm  and  carefully 
^A^vi  for  improvement. 

PRACTICAL  BESTTLT8  ACCOMPLISHED. 

The  field  operations  in  connection  with  the  Farmers'  Cooperative 
Demonstration  Work  extend  over  such  a  vast  territory  that  it  is 
ilifficult  to  state  results  in  a  concrete  way.  The  following  statements 
srive  the  more  important  items  in  condensed  form: 

Vinount  available  fnjm  CongreRsional  appropriations  for  year  1907-8.  |77,  739. 80 

(;«»n«'rnl  Education  Board,  contribution* 09,000.00 

Slater  fund* 1.000.00 

Voluntary  local  contributions  (estimated)^ 20.000.00 

107,  739.  SO 

"The  responsibility  for  handling  these  funds  remains  in  the  hands  of  the  coii-- 
tributors,  acting  under  the  advice  of  the  agent  in  charge. 

^Many  counties  ask  for  more  demonstration  farms  and  more  improved  seed 
than  the  Department  of  Agriculture  can  furnish  on  account  of  lack  of  fun<ls. 
Siime  of  these  pledge  the  money  necessary  to  thus  supplement  the  work. 
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Agent  In  charge : 

General  assistant  agents 

Field  agents U 

States  partially  or  wholly  worked . ' 

Public  meetings  held  annually. 2,7- 

Circulars  distributed  annually 3i»».'" 

Number  of  demonstration  farms,  1907-8,  of  which  exact  records  are 

Itept  in  central  office l- ••• 

Number  of  cooperating  farmers,  1907-8 !•»»  " 

Number  of  farmers  visitihg  the  demonstration  farms  annually  ( con- 
servatively estimated) j. ^        :>*»•»• 

Great  interest  is  everywhere  manifested  in  better  prepamtioii  • 
the  soil,  in  planting  selected  seed,  and  in  general  betterment. 

Thousands  of  prize  contests  have  been  started  in  cotton  and  «i r 
production  among  farmers  and  also  among  boys  on  the  farm. 

Thousands  of  letters  bearing  testimony  to  the  value  of  the  \^vu 
have  been  received,  but  it  is  impossible  to  present  any  extended  dip^' 
of  these  within  the  limits  of  a  Farmers'  Bulletin. 

The  following  extracts  from  letters  received  show  the  |>et)[»  ♦  ^ 
estimate  of  the  value  of  this  demonstration  work ; 

Mabshall,  Tex..  October  10,  t9'r. 
We,  the  undersigned  committee  for  Harrison  County.  Tex.,  make  the  follow  -- 
preliminary  report  on  the  Farmers'  Cooperative  Demonstration  Work  done  'i- 
I)ast  season  in  this  county. 

On  account  of  the  ravages  of  the  boll  weevil,  Harrison  County.  Tex-  w 
threatened  with  a  disaster  in  the  loss  of  the  cotton  crop  that  would  aiTect  t»\-r' 
material  interest  in  the  county.    The  loss  of  money  was  not  the  s«)Ie  chhisi!. r 
tion.    Our  tenants  and  farm  laborers  would  to  a  large  extent  lejivo  t lie  <"•»». 
and  It  would  thus  permanently  injure  our  Commonwealth.    In  this  elIler?^•'- 
we  appealed  to  the  United  States  Department  of  Agriculture  thnnifch  ><»"  • 
advice  and  aid.    You  came  to  our  county  and  organized  the  work  In  Fehnuir 
11K)7,  under  an  arrangement  by  which  the  Department  of  Agriculture  w 
furnish  superintendence  and  the  people  of  this  county  would  raise  enoiieh  f- 
to  buy  Improved  seed  for  the  demonstration  farms.    The  citizens  <»f  the  (•*• 
^promptly  raised  and  deposited  In  bank  $1,000  and  later  contrlbutwl  $7i«>  i»"** 
making  a  total  of  $1,700  invested  in  better  seed.    All  agreements  lH»twe»'f. 
Department  of  Agriculture  and  the  i^eople  were  promptly  and  sHtlsfti<'t«»r 
carrietl  out.    Almost  without  exception  this  was  the  worst  season  this  h"*'  ' 
has  ever  known  for  producing  cotton,  but  without  reservation  we  wish  to  n.**' 
the  following  statements:  .    ^ 

(1)  The  results  of  the  demonstration  work  have  been  In  the  highlit  Jesrr** 
satisfactory  to  our  people,  and  they  regard  this  movement  as  one  of  the  jfn'i"*— * 
i>ver  made  for  the  upbuilding  of  our  section. 

(2)  Our  people  are  unanimous  In  asking  for  its  continuance  and  wonlii  n^^r.  •' 
the  discontinuance  of  the  work  as  an  untold  disaster. 

(3)  Among  the  many  good  things  accomplished  we  enumerate  the  foll«»w*i'i 
(a)   It  established  over  300  demonstration  farms,  scattered  over  the  eii-"^ 

county. 

(&)  It  taught  better  culture  and  introduced  better  seed.  These  tw«  it>^-  * 
alone  were  worth  more  than  $100,000  this  year  to  our  county  in  actual  <^f^'  •' 
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say  nothing  of  future  benefits.    The  improvement  was  so  apparent  that  the 
observing  traveler  on  the  highways  could  pick  out  every  demonstration  field. 

(c)  This  demonstration  worlc  saved  a  stampede  of  t^iant  farmers  and  labor- 
ers from  the  farms. 

id)  It  gave  confidence  to  the  merchants  and  bankers  that  a  crop  would  be 
made,  and  thus  promoted  credit. 

(f )  It  demonstrated  to  the  farmers  that  a  crop  of  cotton  could  be  made 
under  extipmely  adverse  condition  of  weather  and  insect  iiests,  and  they  enter 
u]M>n  another  yenr  with  perfect  confidence. 

Great  credit  for  the  success  of  this  year's  work  is  due  to  the  excellent  suixr- 
vision  of  W.  F.  Proctor,  State  agent  for  Texas,  and  to  the  untiring  energy  of 
T.  c>.  Plunkett  local  agent. 

J  NO.  H.  Pope.  M.  Scully. 

W.  T.  TwYMON.     n.  H.  Mc  Williams. 

P.  <;.  Whaley.       W.  L.  Martin. 

The  above  committeemen  are  well  known  to  me  and  are  among  the  most  8ul>- 
Mtantial  and  reliable  citizens  of  HnrrlKon  County,  Tex.,  and  1  also  ivr^nally 
indorse  the  statements  made. 

H.  S.  Lyttleton, 
County  Judge,  Harrinon  Count th  Te.r. 


Palestine.  Tex.,  January  /.  tOOS. 

Drab  Sib:  We,  the  undersigned  citizens  of  Anderson  (^)nnty,  Tox.,  desire  to 
acquaint  you  with  the  character  of  the  work  done  In  this  county  since  last 
March  through  the  department  known  as  the  Farmers*  Cooperative  Demonstra- 
tion Work,  and  to  call  your  attention  to  some  of  the  beneficial  results  aeconi- 
pHsbed. 

The  work  of  the  Department  in  this  county  was  done  on  a  comimratlvely 
small  scale.  The  enterprising  board  of  trade  of  the  city  of  Palestine  contributwl 
|tXK)  to  this  work,  which  constituted  the  sum  of  IcK^al  supi)ort  the  work  has  had 
in  the  way  of  money  contributed.  But,  notwithstanding  this,  the  result  of  the 
work  accomplished  has  been  most  gratifying  in  many  ways. 

l^vo  hundred  demonstration  farms  have  been  established :  lmprove<l  seed  has 
l>e*»n  used:  iniprove<l  methods  of  cultivation  have  been  employed,  and  a  fine 
.«<howing  has  been  made.  Outside  of  these  demonstration  farms  a  conservatlvt' 
<»»tlmate  places  the  average  yield  of  cotton  i)er  acre  at  about  300  pounds  of  seed 
c-otton,  or  about  1  bale  to  6  acres.  The  record  made  by  the  demonstration  farms 
is  (i08  pounds  of  seed  cotton  i)er  acre  as  an  average.  The  yield  of  corn  i)er  acre 
outside  of  the  demonstration  farms  is  certainly  not  greater  than  15  bushels 
jier  acre.  The  demonstration  farms  show  an  average  yield  of  2S*  bushels  \>er 
acre.* 

This  good  showing  on  the  cotton  Is  still  further  angnienteil  by  the  fact  that 
while  it  formerly  took  about  1,7(K)  iK)unds  of  seed  cotton  to  make  a  bale,  the 
Improved  seed  used  on  the  demonstration  farms  pnnluces  a  bale  with  1.400 
fiounds  of  seed  cotton. 

These  manifest  results  of  the  work  a|^  proving  very  stimulating  to  the  farm- 
ing interests,  and  the  advantages  of  the  work  of  this  first  season  are  simply 
incalculable.    We  believe  that  one  of  the  certain  results  Is  a  general  awaken- 


«The  yields  of  cotton  and  corn  given  are  unusually  low  bwause  of  the  exces- 
sive rainfall. 
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ing  of  the  farmers  of  this  county  to.  the  need  of  better  seeds  and  up-tiH]i** 
methods  of  farming. 

It  must  be  remembered  that  the  showing  that  has  been  made  this  iaat  s^r 
has  been  made  under  the  most  adverse  circumstances  Imaginable.  A4h**> 
crop  conditions  have  existed  from  the  very  beginning  of  the  work. 

We  earnestly  petition  that  the  good  work  be  continued  in  this  county  oc  ^ 
ns  large  a  scale  as  ix)ssible,  and  we  pledge  the  same  our  hearty  cooperatitm  n  *. 
encouragement.     ♦     •     ♦ 

John  R.  Heabnb,  H.  W.  Watts. 

PreHdent,  Board  of  Trade,  and  Ex-Sheriff,  Anderitott  r«>ini:> 

«    Presideni,  Roy  all  National  Bank,  Don  M.  Barbett. 

R.  R.  Claridoe,  Ex-Tax  Collector,  Andfrmm  CuuHtM. 

President,  Texas  Dii\,  Southern  8.  M.  Paul, 

Corn  Associatio^i.  Ftirm*r. 

Y.  Ti.  Jones,              .  J.  J.  Strickland. 

Merchant.  Rcpresrniatirr, 

H.  HoRWiTZ,  Thirtieth  LegiMltHur- 

Merchant. 


Denison  Board  of  Trade, 

Deniaon,  Tex.^  January  i,  /.'"'^ 

Dear  Sir  :  Referring  to  your  esteemed  favor  of  recent  date,  beg  to  »iy  tUan'  • 
preatly  appreciate  your  interest  and  cooperation  in  our  efforts  for  agrioultnn 
advancement,  and  we  expect  great  good  to  result  from  the  work  planiwl  ii»v 
5^ear.  The  work  of  the  past  year  has  served  to  thoroughly  arouse  our  }v**'A ' 
an  understanding  of  the  great  work  that  your  Department  is  doing  in  tb**  int*' 
est  of  agricultural  advancement. 

Your  work  in  this  community  during  the  past  year  has  been  of  inestinu< 
value  to  our  ])eople.    There  has  been  a  wonderful  awakening  of  interest  niw* 
our  farmers,  who  are  now  on  the  alert  for  new  ideas  and  progressive  nieth'*** 
There  was  a  time,  jierhaps,  when  farmers  regarded  the  work  of  the  I>epiimj^«  ' 
of  Agriculture  as  empty  theory  and  spumed  the  advice  of  wlwt  they  p!e«»»^J  * 
term  "  book  farniei*s,"  but  they  now  realize  the  science  of  agriculture  ami  '-■ 
wonderful  possibilities  for  improvement  and  for  increasing  their  €«nilnf  •■» 
paclty.    Such  an  awakening  is  manifest  on  every  hand  In  the  vicinity  of  !»»-• 
Hon,  where  wonderful  progress  has  been  made  during  the  iwst  year.    I  '^^ 
sMfp  ill  the  assertion  that  there  has  been  more  scientific  and  methodloni  W'»rk  • 
the  farms  about  Denison  during  1907  than  ever  before.    •     •     •    Tlil»  \*  ''• 
deuce  of  real  prosperity — prosiierlty  so  firmly  established  that  our  llttU*  '  ' 
and  the  surrounding  country  hardly  realized  the  existence  of  the  ftnaina 
flurry  which  so  upset  conditions  throughout  the  country. 

We  regard  the  work  in  the  Interest  of  agricultural  advancement  a»  1*'  • 
the  most  productive  effort  of  this  organization,  and  we  feel  deeply  lnUf4»te»i  • 
you  for  cooperation,  which  has  made  our  work  much  more  effective  tlian 
could  have  been  otherwise.    We  feel  that  the  object  lessons  pro>id«l  l>y  >" 
last  year  were  very  elTeotlve,  and  the  establishment  of  the  30  denioastW"' 
and  cooi)eratlve  farms  planned  for  the  »ext  year  Insures  even  greater  prmn^** 
Two  of  the  farmers  who  operated  demonstration  plats  the  past  year  under  ii 
able  direction  of  Mr.  J.  L.  Qulcksall  have  sold  all  their  Triumph  seeil  ti.-* 
had  to  si)are  at  $1  i)er  bushel. 

We  are  esi)eclally  anxious  to  encourage  the  com  growers  whom  we  liflve  ^' 
ceeded  In  so  thoroughly  arousing  during  the  past  year.    I  have  never  kw>y>^  * 
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much  interest  in  the  improvement  of  com  as  is  in  evidence  liere  at  this  time. 
•    •    *    We  are  anxious  to  render  any  possible  service  that  will  facilitate  your 
work  in  the  vicinity  of  Denison,  believing  that  your  continued  cooiieration  will 
assist  us  In  malcing  this  the  greatest  agricultural  section  of  the  Southwest. 
Very  truly  yours,  T.  W.  Labkin, 

Secretary, 


Taylor,  La.,  January  J,  1908, 
Deab  Sib:  Some  four  years  ago  I  worked  a  plat  of  laud  by  your  cultural 
method,  which  gave  me  much  better  results  than  the  usual  methods  previously 
used.  I  have  been  following  the  same  instructions  in  i>art  for  the  last  three 
sea  Wins,  and  And  this  method  gives  better  results,  esi)ecially  the  thorough  prei>- 
arutiou  of  the  seed  bed  and  the  distance  between  rows  and  plants.  I  flud  the 
(Top  much  easier  worked  and  the  yield  better  in  quality,  as  well  as  quantity. 
I  also  have  tried  to  help  a  good  thing  along  by  showing  your  instructions  and 
my  crop  to  others  and  by  ha\'lng  m}'  tenants  work  by  same.  One  of  the  parties 
t(i  whom  I  read  the  instructions  and  showed  the  crop  asked  me  to  see  his  crop 
last  summer,  saying  he  tiad  worked  it  my  way  and  had  the  best  crop  he  ever 
raised  in  his  life.    I  think  he  had  a  fine  crop  for  the  season. 

Respectfully,  W.  C.  Wall. 


Clarendon,  Ark.,  December  20,  1907, 
Dear  Sib  :  I  took  up  your  plan  of  farming  in  1$KK5  in  a  small  way  with  go<Kl 
results;  in  fact,  was  so  well  pleased  with  it  that  I  planted  and  cultivated  some- 
thing like  400  acres  this  year.  I  followed  your  directions  in  preimratlou  and 
cultivation,  using  200  i)ounds  of  phosphate  per  acre.  While  we  had  the  wettest 
and  coldest  and  most  backward  spring  I  ever  knew,  causing  nie  to  i)lant  the 
greater  part  of  my  crop  over  the  fourth  time  and  as  late  as  June  9  to  12,  then 
only  getting  about  half  a  stand  on  most  of  it,  and  after  tliat  date  only  had  rain 
enough  to  keep  the  plows  ou^  of  the  field  a  few  hours  until  picking  time,  I  am 
satisfied  with  the  result,  some  of  it  imying  me  as  high  as  $30  i)er  acre  net  rent, 
the  lowest  $6  per  acre,  averaging  about  $13  i)er  acre  net.  I  more  than  doubled 
my  yield  of  corn.  I  exi)ect  to  go  at  it  more  extensively  next  year.  I  have  had 
my  plows  going  for  two  weeks,  preimring  cotton  land  for  1908. 
Very  re8i>ectfully, 

W.  S.  Jeffries. 


Stonewall,  I^a.,  Derrmher  13,  1907, 
Deab  Sib:  Having  si)ent  twenty-five  years  In  paying  for  cotton  lands  and  a 
rotton  gin  and  otherwise  getting  In  Hhai)e  to  grow  and  handle  cotton  to  advan- 
tage, we  have  studied  and  watched  with  deep  interest  every  movement  which 
was  calculated  to  relieve  us  from  the  ravages  of  the  boll  weevil,  and  now  we 
write  to  thank  you  and  Mr.  Cowden  (agent)  for  the  work  done  In  this  com- 
munity in  the  way  of  establishing  demonstration  farms  this  year.    We  feel  sure 
this  is  the  l>est  manner  to  reach  most  of  our  people,  who  have  growp  skeptical 
of  book  farming,  but  are  easily  convinced  by  a  practical  application  of  your 
methods.    We  have  tried  your  plans  for  two  years  and  think  it  our  ouIjp  hoi)e 
to  outwit  the  boll  weevil. 
Trusting  you  may  be  able  to  continue  your  work  In  our  parish  next  year. 
We  are,  with  regards,  yours  truly, 

J.  M.  &  M.  (t.  NCLSON. 
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The  Business  Men*b  League  or  Heleiva,  Abk. 

Helena,  Ark,,  January  //.  rj''\ 

Dear  Sib  :  Our  league  has  on  foot  a  movement  to  increase  the  productiuo  i*- 
acre  of  cotton  and  corn  in  this  section. 

Two  years  ago  an  experiment  was  conducted  under  the  Immediate  nr*  ' 
Messrs.  E.  D.  Pillow  and  H.  G.  Stephens,  one  of  your  repres^itatli-wi  lii  -: 
a  general  supervision  of  the  experiment.    No  fertilizer  was  used,  but  tb**  ' 
tural  methods  adopted  proved  wonderfully  beneficial  and  a  large  yield  of  ••«•?' 
resulted.    During  the  season  just  past,  Mr.  Stephens  conducted  an  exi^^na 
ui)on  his  own  behalf,  using  nitrate  of  soda  as  a  fertilizer  for  cotton  and  «'"^ 
seed  meal  for  corn.    He  has  made  us  a  report  which  we  will  publish.  himI  ti 
together  with  a  letter  from  Mr.  E.  D.  Pillow,  will  be  mailed  by  us  t»  -I- 
1,000  farmers  in  this  section.    ♦     •     ♦    We  would  also  ask  your  coojutj'. 
in  this  matter  and  would  like  to  know  if  it  would  be  passible  to  wcvrp  ^- 
services  of  a  representative  of  the  Agricultural  Department  to  makif  i  t« 
of  Inspection  at  short  intervals  for  the  purpose  of  aiding  these  fanuent  bj  «  ' 
of  instruction  and  general  information.     The  es^perlment  would  be  iiM^rv  . 
to  prove  profitable  if  some  one  would  make  the  rounds  and  let  it  be  kinv^ 
advance  that  an  inspection  would  be  made. 

Kindly  write  us  fully  upon  this  subject  and  tell  us  to  what  extent  amt 
what  manner  you  can  aid  us  in  this  movement. 

Yours  truly,  E.  C.  Uotiui. 

CONCLVSIOK. 

It  has  been  proved  by  our  cooperative  demonstration  work  that 
following  the  instructions  of  the  Bureau  of  Plant  Industry  a  ?•■ 
crop  of  cotton  can  be  raised  in  the  worst-infested  boll- weevil  di^r.' 
and  despite  the  ravages  of  this  pest.    It  is  possible  that  the  fia  •• 
may  discover  some  Ix^tter  method  of  meeting  the  boll-weevil  pn>l>Ii*:'  * 
but  experience  has  shown  that  the  method,  outlined  is  the  only  *^  * 
one  at  present.    The  boll  weevil  has  now  covered  a  largi'  portion  ' 
Texas,  Louisiana,  Arkansas,  Oklahoma,  and  several  counties  in  Mi- 
issippi.     It  is  annually  invading  new  territory  with  a  column  •'• 
miles  long  and  in  numbers  sufficient  to  cover  every  stalk  of  rott«>;. 
a  width  of  30  miles.     A  cotton  crop  can  be  produced  despite  the  '• 
w^eevil,  and  the  sooner  American  farmers  face  the  situation  the  luti 
it  will  be  for  all  concerned.     To  demonstrate  the  truth  of  thi>  th*-*' 
is  one  object   of  the   Farmers'  Cooperative  Demonstration  W«»r^ 

In  the  foregoing  pages  have  been  mentioned  only  some  of  the  iu^ 
of  demonstration  which  have  been  undertaken  for  rural  upliftKw' 
The  results  have  far  exceeded  our  expectations,  and  the  fanner^  h«' 
accepted  the  work  gi*atefully  and  have  cooperated  to  the  best  of  \b  ' 
ability  in  every  undertaking.  It  is  along  such  lines  as  these  that  ^  • 
economies  can  be  practiced  and  valuable  reforms  wrought  for  th*»  I* 
torment  of  rural  conditions  and  for  solving  the  problems  of  the  far. 


FARMERS'  RULLETINS. 


The  following  is  a  list,  bv  natnber,  of  the  Fanners'  Bulletins  available  for  distri- 
ution.  The  bulletins  entitled  ''Experiment  Station  Work "  give  in  brief  the  results 
f  ex  |>erimentB  performed  by  the  State  experiment  stations.  Titles  of  other  bulletins 
re  self-explanatory.  Bulletins  in  this  list  will  be  sent  free  to  any  address  in  the 
^lilted  States  on  application  to  a  Senator,  Representative,  or  Delegate  in  Congress, 
r  to  the  Secretary  of  Agriculture,  Washington,  D.  C.  'Numbers  omitted  have  been 
itH'on tinned,  being  superseded  by  later  bulletins. 

i.  Tbe  Feeding  of  Farm  Animals.    Pp.  40. 

1.  Hog  Cholera  and  Swine  Plague.    Pp.  16. 
5.  Peanuts:  Culture  and  Uses.    Pp.  24. 

7.  Flax  for  Seed  and  Fiber.    Pp.  16. 

8.  Weeds:  And  How  to  Kill  Them.    Pp.  30. 

9.  Soaring  and  Other  Changes  in  Milk.    Pp.  22. 

0.  Grape  Dixeases  on  the  Pacific  Coast.    Pp.  16. 

2.  8ilos  and  Silage.    Pp.  30. 

5.  Peach  Growing  for  Market.    Pp.  24. 
4.  Meats:  Composition  and  Cooking.    Pp.  31. 
.V  iv.tttto Culture.    Pp.24. 

6.  Cotton  Seed  and  Its  Products.    Pp.  16. 
2.  Facts  about  Milk.    Pp.  32. 
4.  Commercial  Fertilizers.    Pp.  88. 

7.  Insocts  Affecting  the  Cotton  Plant.    Pp.  32. 
H.  The  Manuring  of  Cotton.    Pp.  16. 

1.  Standard  Varieties  of  Chickens.    Pp.  48. 

2.  The  Sugar  Beet.    Pp.  48. 
4.  Some  Common  Birds.    Pp.  48. 
&.  The  Dairy  Herd.    Pp.  30. 
6.  Experiment  Station  Work~I.    Pp.  80. 
i.  The  Soy  Bean  as  a  Fomge  Crop.    Pp.  24. 
^.  Bet>  Keeping.    Pp.  48. 
a.  Methods  of  Curing  Tobacco.    Pp.  24. 
i.  Asi»aragus  Culture.    Pp.40. 
I.  Marketing  Farm  Produce.    Pp.  81. 

3.  i:are  of  Milk  on  the  Farm.    Pp.  40. 
L  iMicks  and  Geese.    Pp.  55. 
>.  Kxf^eriment  Station  Work— II.    Pp.32. 
i.  Meadows  and  Pastures.    Pp.  30. 
).  Kxperimeiit  Station  Work— III.    Pp.  82. 
I.  l-vtMentials  in  Beef  Production.    Pp.24. 
I.  O^ttle  Ranges  of  the  Southwest.    Pp.  82. 
I  Experiment  Station  Work— IV.    Pp.  82. 
L  Milk  as  Food.    Pp.  39. 
r.  The  Liming  of  Soils.    Pp.  24. 
<.  Experiment  SUtion  Work— V.    Pp.  82. 
K  Experiment  Station  Work— VI.    Pp.  27. 
).  The  Peach  TwIg-Borer.    Pp.  16. 
I.  Com  Culture  in  the  South.    Pp.  24. 
!.  The  Culture  of  Tobacco.    Pp.  22, 
i.  Tobac<x>  SiAU.    Pp.  28. 
L  Experiment  Station  Work— VII.    Pp.  82. 
K  FUti  ai3  Food.    Pp.  32. 
;.  Thirty  Poisonous  Plants.    Pp.  82. 
^  Experiment  Station  Work— VIII.    Pp.  32. 
(.  Alkali  Lands.    Pp.28. 
..  i*otat4>  Diseases  and  Treatment.    Pp.15. 
!.  Ex(>eriment  Station  Work— IX.    Pp.80. 
(.  Sii^ar  aa  Food.    Pp.  81. 
t.  (kK>d  Roads  for  Farmers.    Pp.  46. 
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Experiment  Station  Work  is  a  subserles  of  brief  iwpular  bulletins  compiled 
from  the  published  reports  of  the  agricultural  experiment  stations  and  kiudreil 
institutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments  at 
the  different  exi)erimeut  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  tlian  conclusive.  Further  exi)eriments  may  modify  them,  and 
exiierlence  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must  not  be  depended  upon  to  produce  **  rules  for  farming." 
How  to  apply  the  results  of  ex])eriments  to  his  own  conditions  will  ever  remain 
the  problem  of  the  Individual  farmer. — ^A.  C.  True,  Director,  Office  of  Exi)erl- 
ment  Stations. 
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FISH  FEETILIZEB.^ 

Dried  and  ground  fish  or  fish  giiano  is  a  valuable  fertilizer  fur- 
nishing nitrogen  and  phosphoric  acid,  which  finds  quite  extensive 
use  in  this  and  other  countries  where  the  material  is  available.  The 
use  of  fish  as  a  fertilizer  in  this  country  dates  from  the  time  of  the 
earliest  settlement  at  Plymouth,  for  it  is  reported  that  Squanto,  an 
Indian,  taught  the  Plymouth  colonists  to  put  a  menhaden  under  each 
hill  of  com  at  the  time  of  planting  to  increase  the  yield.  Untreated 
fish  and  fish  waste  have  been  used  to  a  considerable  extent  as  a  fer- 
tilizer either  directly  or  in  composts  with  other  materials  ever  since 
that  time  in  regions  where  such  materials  are  abundant  and  easily 
obtained. 

The  fish  fertilizer  or  fish  guano  now  commonly  in  use,  however, 
is  a  manufactured  product  derived  from  two  main  sources — (1)  the 
refuse  from  fish  packing  and  canning  establishments,  and  (2)  the 
j>omace  fix)m  the  extraction  of  oil  from  inedible  fish.  By  far  the 
larger  proportion  of  the  fish  fertilizer  produced  in  the  United  States 
is  prepared  from  the  menhaden,  which  is  taken  in  immense  numbers, 
especially  along  the  Atlantic  coast.  According  to  a  report  of  the 
U.  S,  Bureau  of  Fisheries,  over  85,000  tons  of  fish  fertilizer,  valued 
at  more  than  $1,500,000,  was  made  from  menhaden  in  the  United 
States  in  1903,  and  about  20,000  tons,  valued  at  $200,000,  from 
miscellaneous  fish  products.  Catches  of  from  800,000,000  to  1,000,- 
000,000  menhaden,  weighing  in  the  aggregate  from  250,000  to  400,000 
tons,  during  a  single  season  on  the  North  Atlantic  coast,  have  been 
reported. 

'*  A  progress  record  of  experimental  inquiries,  published  without  assumption 
of  responsibility  by  the  Department  for  the  correctness  of  the  facts  and  cou- 
clusions  reported  by  the  stations. 

^Compiled  from  Connecticut  State  Sta.  Rpts.  1897,  p.  257;  1900»  p.  m; 
VMHS,  pt  1,  p.  44;  Maine  Sta.  Bui.  88;  New  Jersey  Staa.  Rpt  1901,  p.  137; 
North  Carolina  Sta.  Bui.  190;  Washington  Sta.  Bui.  44;  U.  S.  Fish  Com.  Rpt. 
1902,  p.  253;  Report  of  the  Commissioners  on  Fisheries  and  Game  upon  the 
iHimage  Caused  to  the  Fisheries  of  Massachusetts  by  Dogfish  during  the  Year 
1!K)5  (Boston,  1906,  p.  61);  Canada  Expt.  Farms  Rpts.  1906,  p.  15S:  Amer. 
Fert.,  19  (1903),  No.  6,  p.  7;  Ann.  Sci.  Agron.,  3.  ser.,  1  (1906),  I,  No.  2,  p.  166. 
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The  product  prepared  from  the  menhaden  is  especially  ricli  ii 
fertilizing  constituents,  containing  from  7  to  8  per  cent  of  nitrojrf^r. 
and  6  to  8  per  cent  of  phosphoric  acid.    The  oil  is  removed  from 
the  menhaden  and  the  material  is  prepared  for  use  as  a  fertilizer  1*;^ 
cooking  in  water  in  tanks  heated  with  st^am  coils.    This  is  the  s-^ 
called  process  of  tanking  and  is  employed  to  remove  the  oil,  whicli  • 
a  valuable  commercial  product,  but  interferes  materially  whli  tl 
availability  of  the  fertilizing  constituents  of  the  fisli  if  not  remo>t^, 
The  steaming  also  has  a  direct  effect  in  increasing  the  availabili: 
of  the  phosphoric  acid  as  well  as  the  nitrogen  of  the  fish.    The  l^i 
ing  is  continued  imtil  the  oil  rises  to  the  surface  and  can  be  dnn^" 
off  with  the  water,  from  which  it  is  afterwards  separated.     The  n- 
due  in  the  tanks  is  pressed  in  hydraulic  presses,  dried,  and  groin. 
In  some  cases  the  material  is  subjected  after  the  first  presaiag  J 
steam  under  pressure  and  to  treatment  with  5  per  cent   sulphur: 
acid  to  render  the  fertilizing  constituents,  particularly  the  phosphoI^ 
acid,  more  available. 

The  dry  ground  fish,  or  fish  guano,  obtained  by  this  process  i*^  li^"*' 
to  some  extent  directly  as  a  fertilizer,  but  is  usually  mixed  with  oth-r 
fertilizing  materials  (potash  and  phosphates)  to  make  a  better  h^ 
anced  complete  fertilizer.  The  availability  of  the  nitrogen  in  t^ 
fertilizer  prepared  in  this  way  is  nearly  as  great  as  that  of  dr*-. 
blood  and  tankage,  which  are  considered  among  the  best  of  tlH»  ••< 
ganic  sources  of  nitrogen  in  fertilizers.*  The  phosphoric  acid  i^  ai-^ 
frequently  more  available  than  that  in  other  organic  matter. 

Fertilizer  prepared  from  fish  waste  from  packing  and  canning  ^- 
tablishments  is  more  variable  in  its  nitrogen  content  than  that  pr^ 
pared  from  menhaden,  owing  to  varying  water  content  and  pn){^»i 
tion  of  bone,  skin,  and  flesh  in  such  waste.  It  is  likely  to  be  peon ' 
in  nitrogen  and  relatively  richer  in  phosphoric  acid  than  the  me" 
haden  product.  According  to  Voorhees,  the  nitrogen  in  untreai*- 
fish  scrap  varies  from  2.5  to  8  per  cent  and  the  phosphoric  acid  fn^i 
2  to  6  per  cent,  and  these  fertilizing  constituents  are  much  less  avail 
able  than  in  the  tanked,  dried,  and  finely  ground  material. 

A  large  part  of  the  fish  offal  accumulating  at  canneries  and  fri. 
packing  establishments,  particularly  in  the  Columbia  River  regi^»i 
and  in  Alaska,  which  might  be  profitably  used,  is  now  wasted.  I>  * 
steps  are  being  taken  to  establish  fertilizer  factories  for  the  utiliu 
tion  of  this  material  in  these  regions.  In  regions  where  it  can  »•« 
readily  obtained  from  fishermen,  fish  scrap  and  waste  are  frequenth 
used  without  preparation  of  any  kind.  Various  methods  of  coini»c*-t 
ing  and  other  simple  processes  of  treating  fish  for  use  as  a  fertili/»f 
have  been  used  with  more  or  less  success  on  a  small  scale. 


*»TJ.   S.   Dept.   Agr.,   Farmers'   Bui.  73,   p.  7. 
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A  report  of  the  U.  S.  Bureau  of  Fisheries  describes  a  method  of 
composting  as  follows: 

A  eouvenieut  process  of  converting  a  small  quantity  of  refuse  from  dressing 
fifth  into  fertilizer  is  to  store  it  in  a  receptacle  made  in  the  ground.  This  should 
iHi  about  5  or  6  feet  deep,  with  the  area  depending  on  the  amount  of  refuse,  but 
iiRtially  about  6  feet  square.  It  should  be  dry,  and  if  the  soil  is  sandy  some 
«*Iay  should  be  spread  at  the  bottom.  First  is  placed  a  layer  of  wood  ashes  a 
few  inches  deep  and  then  an  equal  layer  of  flsh  refuse  covered  by  a  sprinkling 
of  lime.  Then  follow  another  layer  of  ashes,  one  of  flsh  refuse  sprinkled  with 
lime,  and  so  on  until  the  hole  Is  full.  It  should  be  covered  with  earth  or  sod 
21  ud  these  covered  with  weighted  boards  and  permitted  to  so  remain  for  several 
months.  The  fish  refuse  quickly  disintegrates  and  becomes  mixed  with  the 
aslies.  forming  an  excellent  fertilizer. 

It  should  be  borne  in  mind  in  preparing  such  composts  as  this 
that  the  use  of  caustic  alkaline  substance  such  as  wood  ashes  and  lime 
in  connection  with  easily  decomposable  organic  matter,  while  admir- 
sibly  suited  to  the  quick  reduction  of  the  material  to  a  fine  mechani- 
cal condition,  is  likelv  to  result  in  the  loss  of  a  considerable  amount 
of  the  nitrogen,  which  is  the  most  valuable  fertilizing  constituent 
of  the  fish. 

In  the  purchase  of  untreated  fish  and  fish  offal  for  direct  use  as  a 
fertilizer  farmers  should  he  ffuided  bv  the  amount  of  water  which  it 
contains.  Fresh  fish  and  wet  fish  offal  are  very  variable  in  water 
content,  but  probably  contain  on  the  average  50  to  00  per  cent  of 
water,  with  correspondingly  lower  percentages  of  nitrogen  and  phos- 
phoric acid  than  the  comparatively  dry  residue  from  oil  extraction. 
It  would  hardly  be  profitable  to  transport  such  watery  materials  any 
considerable  distance  unless  they  could  be  obtained  at  a  very  low 
price.  Voorhees  states  that  if  material  of  this  kind  containing  2.5 
per  cent  of  nitrogen  can  be  obtained  at  $5  per  ton  it  can  be  profitably 
used  by  farmers. 

Fish  and  fish  scrap  have  been  successfully  converted  into  fertilizer 
bj'  simply  drying  and  grinding.  In  this  case  it  has  been  recom- 
mended to  add  a  small  amount  of  sulphuric  acid  (5  per  cent)  or  muri- 
ate of  potash  to  check  offensive  fermentation  and  to  increase  the 
fcHilizing  value  of  the  resulting  product.  In  Norway,  which  is  one 
of  the  largest  producers  of  fish  fertilizer  in  the  world,  a  common 
method  is  to  spread  the  fish  scrap  on  the  rocks  to  dry,  afterwards 
grinding  it  to  the  condition  of  a  coarse  meal.  The  Norwegian 
product  is  generally  distinguished  from  the  American  fish  fertilizer 
by  its  higher  percentage  of  phosphoric  acid  and  lower  percentage  of 
nitrogen. 

Recently  the  possibility  of  utilizing  the  dogfish,  which  is  proving 
so  injurious  to  the  fishery  interests  of  the  North  Atlantic  coast,  for 
the  manufacture  of  fertilizers,  has  been  receiving  considerable  atten- 
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tion,  especially  by  the  Commissioners  of  Fisheries  and   Game  of 
Massachusetts  and  the  Department  of  Marine  and  Fisheries  of  Can- 
ada,  and   factories,  notably  one  in   Nova   Scotia   and    two   oth^r- 
in  New  Brunswick,  have  been  established  for  this  purpose  under  \U 
auspices  of  the  latter  department.    Analyses  by  F.  T.  Shutt,  of  th? 
Canada  Experimental  Farms,  of  the  products  of  these  factories  i?ho" 
a  nitrogen  content  varying  from  7.59  to  9.41  per  cent  and  phosphor', 
acid  from  2.94  to  6.49  per  cent.     The  product  is  therefore  of  hii^. 
value  as  regards  nitrogen  and  phosphoric-acid  contents.     The  sanipl»^- 
examined,  however,  contained  a  very  high  percentage  of  oil   {±2M 
to  32.75  per  cent),  which  seriously  detracts  from  the  fertilizing  v.sl  ;• 
of  the  product.     There  seems  to  be  no  insurmountable  difficultj'  ii 
the  way  of  converting  the  dogfish  into  a  high-grade  fertilizer  ouji 
paring  favorably  with  the  best  forms  of  fish  fertilizer,  provideti  tiif 
dogfish  can  be  supplied  in  sufficient  amount  to  keep  the  factorit- 
running  on  an  economical  basis. 

The  foregoing  statements,  based  upon  a  large  amount  of  work  ';» 
various  experiment  stations,  make  it  plain  that  there  is  obtained  fror 
fish  and  fish  waste  a  very  valuable  fertilizer,  furnishing  consideraM^ 
percentages  of  both  nitrogen  and  phosphoric  acid,  the  former  i 
readily  available  form.  Fish  fertilizer  is  especially  valuable  a>  ^ 
carrier  of  nitrogen  either  for  direct  use  or  in  the  preparation  of  mii^l 
fertilizers.  It  should  always  be  borne  in  mind  that  fish  is  defi<'i*  :.t 
in  potash  and  that  in  order  to  make  a  complete,  well-balanced  hr 
tilizer  it  must  be  mixed  with  or  used  in  combination  witli  potj-i 
salts,  and  it  is  also  improved  by  being  reinforced  with  more  ^5olul^!«• 
forms  of  phosphoric  acid. 

The  following  formulas  are  given  by  F.  T.  Shutt,  of  the  Canmi* 
Experimental  Farms,  for  combining  fish  with  other  fertilizing  mate- 
rials to  make  complete  fertilizers  for  general  use : 

For  cereals  and  grass:  l*oondiL 

Dry  ground  fish 300 

Nitrate  of  soda 100 

Superphosphate 3iX) 

Muriate  of  potash Td) 

Application — .300  to  800  pounds  per  acre. 

For  potatoes,  roots  generally,  and  clover : 

Drj'  ground  fish »¥> 

Nitrate  of  soda -Vi 

Superphosphate 40»J 

Muriate  of  potash _    ir*» 

Application — 300  to  800  pounds  per  acre. 

Dry  sand  or  fine  loam  may  be  added  to  the  mixed  fertilizer  to  facilitate  di<strf 
button.  Probably  the  best  plan  of  application  Is  to  broadcast  the  ferttlixer  tm  t'le 
thoroughly  prepared  land  In  the  spring,  previous  to  seeding,  Incorporatliiir  wiia 
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Ue  soil  by  oue  or  more  harrowings.    It  has  been  found  that  fish  refuse  gives  the 
est  returns  on  moderately  light,  warm,  moist  soils. 

Like  other  organic  manures,  fish  fertilizer  is  better  suited  to  long- 
eason  crops  than  to  short-season,  early-maturing  crops.  Favorable 
onditions  for  nitrification,  which  renders  the  nitrogen  available  to 
iroi^s,  are  necessary  to  the  greatest  efficiency  of  the  fish  fertilizers,  as 
>f  other  organic  nitrogenous  fertilizers. 

In  experiments  at  the  North  Carolina  Experiment  Station,  W.  A. 
CVithers  found  that  while  the  rate  of  nitrification  varied  widely  with 
he  character  of  the  soil,  fish  fertilizer  in  certain  cases  nitrified  more 
•apidly  than  sulphate  of  ammonia,  dried  blood,  cotton-seed  meal,  and 
>one.  A  warm,  porous  soil  well  supplied  with  lime  is  especially  suited 
to  the  rapid  nitrification  of  such  manures  as  fish. 

EECLAMATION  OF  SALT  HABSH£S.» 

The  New  Jersey  legislature  in  1902  passed  a  bill  providing,  in  a 
comprehensive  way,  for  the  locating  and  abolishing  of  mosquito- 
breeding  salt-marsh  areas,  placing  the  management  of  the  work  in 
the  hands  of  the  entomologist  of  the  New  Jersey  experiment  stations. 
It  was  urged  in  favor  of  this  bill  "that  in  addition  to  the  direct 
advantage  to  the  State  of  the  eradication  of  the  mosquitoes,  the  in- 
direct returns  that  would  be  derived  from  the  drainage  necessary  in 
abolishing  the  mosquito-breeding  areas  would  in  a  few  years  exceed 
the  total  appropriations  asked  for.  This  argument  was  based  on  the 
assumption  that  the  water-logged  marsh  areas,  now  largely  waste 
lands,  would  then  grow  instead  grasses  of  commercial  value.  No 
definite  statement  could  be  made  as  to  the  area  likely  to  be  improved, 
nor  its  possible  increase  in  value." 

In  order  to  obtain  more  defijiite  information  as  to  the  benefits  re- 
sulting from  the  drainage  incidental  to  the  mosquito  extermination,  as 
well  as  the  possible  benefits  which  might  be  derived  from  more  thor- 
ough drainage,  the  executive  officer  in  charge  of  the  mosquito  work 
was  authorized  to  make  such  observations  and  investigations  on  the 
areas  already  drained  as  would  serve  as  a  basis  for  estimating  the 
possible  value  to  the  State  of  such  drainage  work.  In  a  recent  report 
Prof.  John  B.  Smith,  the  officer  in  charge  of  the  mosquito  work,  sum- 
marizes his  observations  on  this  subject. 

Three  types  of  marsh  lands  were  taken  account  of  in  his  estimates 
of  the  possible  increase  of  land  values  as  a  result  of  partial  or  com- 
plete drainage. 

o  Compiled  from  New  Jersey  Stas.  Bui.  207 ;  U.  S.  Dept.  Agr.,  Office  of  Expt. 
Stas.  Rpt.  1906,  p.  373;  Circ.  76. 
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The  first  and  smallest  in  area  is  that  which  is  covered  at  every  meao  bi*:' 
tide  and  which  may  or  may  not  be  covered  with  sedfre  or  joint  ^(raiv.  It  U  *•, 
area  that  has  never  been  made  useful  for  any  purpose.  Is  not  danserocm  .ts  s 
mosquito-breeding  territoiy,  gradually  rising  or  making  up.  It  merges  ^.'m 
ually  into  the  second  tyije. 

The  second  tyi^e  is  in  area  rarely  covered  at  ordinary  tides,  but  si>  lin- 
above  mean  high  water  that  even  the  sllfi^test  rise,  dae  to  wind,  etoroL  •  - 
moon  changes,  results  in  a  watery  covering.  Such  areas  may  be  coverpd  ^ 
secljre,  but  more  usually  have  a  scanty  growth  of  the  joint  graas  aud  ar«»  - 
habited  by  fiddler  crabs.  This  area  is  also  without  present  value  and  is  b< 
dangerous  as  a  mosquito  breeder,  for  the  burrows  of  the  "  fiddlers  "  prm  1- 
60*6011  ve  drainage.  Such  marsh  is  usually  very  flat  and  level,  and  If  hole^  n»*  -' 
they  are  of  considerable  size  and  naturally  and  continually  stocked  with  tel 
aud  other  marine  organisms.  This  ty])e  of  marsh  is  also  gradually  ri^iiiC 
The  surface  is  quite  generally  a  slippy  mud,  and  there  Is  not  e%'en  shelter  *.' 
tempt  adult  mosquitoes  to  rest  on  it. 

The  third  type  of  marsh  is  all  that  area  above  mean  high  tide  and  more  '^' 
less  completely  covered  with  vegetation. 

These  marsh  lands  have  very  little  present  value,  althoii|rb  **  all  •*'* 
marsh  of  the  third  type  may  l^e  made  to  produce  an  incame  of  fni/r 
$10  to  $40  per  acre  annually,  and  all  salt  marsh  of  that  type  can  ^v 
made  of  actual  value.  As  a  matter  of  fact,  there  are  many  huiuiift) 
acres  that  do  produce  such  incomes  as  against  many  times  more  tLi: 
produce  nothing — but  can  be  made  to  do  as  well."'  Some  of  tLr 
higher  lands  produce  a  coarse  hay  which  has  some  value  for  i^ 
bedding,  packing,  etc  Even  the  partial  drainage  carried  out  in  lj*^ 
course  of  mosquito  extermination  has,  in  many  cases,  ^eatly  v^i- 
creased  the  yield  and  improved  the  quality  of  the  natural  growth  •ii 
hay. 

Diking  and  drainage  are  the  two  recognized  methotls  of  reclainiii>£ 
such  marshes. 

As  to  the  relative  cost  of  draining  and  diking  and  the  cost  of  uialnten*i>  * 
that  is  all  in  favor  of  the  drainage.  An  average  salt  marsh  can  be  drained  (*< 
about  $12  an  acre,  and  on  a  large  marsh  area  the  average  cost  per  Art*  ^ 
mosquito  drainage  is  much  less.  The  cost  of  maintaining  the  dltclies*  n«*v. 
not  exceed  $1  per  annum  per  acre  and  would  probably  be  less.  No  effect' 5" 
diking  could  be  done  at  any  such  rate,  esi>ecially  as,  in  any  rase,  ditch:-: 
would  have  to  supplement  it  to  get  rid  of  the  surface  water.  An  arM  ♦»•»'« 
diked  and  placed  under  cultivation  can  not  be  restored  as  a  salt  marnb  ^«" 
many  years,  If  ever.  A  well-drained  salt  marsh  may  at  its  highest  poini>  tr 
cultivated  and  used  to  produce  such  truck  crops  as  will  grow  in  sair  iiii«l 
and  is  not  in  any  way  unfitted  for  later  reclamation  by  diking. 

A  salt  marsh  properly  drained  for  the  production  of  maximum  gnu«  «t>'i 
will  uot  breed  mosquitoes,  because  there  will  be  no  stagnant  water  on  it  :iv} 
where.  On  the  other  hand,  a  mosquito-drained  marsh  may  not  be  wUBiCieu*'; 
drained  for  the  production  of  maximum  crops.  In  the  mosquito  work  wv  i^ 
looking  only  to  removing  the  excess  of  water  and  not  to  supplying  water  whet* 
there  is  none.  A  perfectly  dry,  high  marsh  area  Is  untouched  in  Ibe  oio«)ttin/ 
work,  though  it  may  be  altogether  too  dry  to  produce  tke  beet  grass  ci^^ 
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Therefore,  while  the  effect  of  the  work  now  in  progress  will  be  the  material 
improvement  of  all  the  salt-marsh  area  treated,  it  will  not  result  in  the  greatest 
possible  Improvement  of  all  the  marsh. 

It  seems  evident  from  what  has  already  been  accomplished  that  a 
comprehensive  plan  of  thorough  drainage  is  not  only  feasible,  but  is 
economically  advisable  for  a  large  proportion  of  these  marsh  lands 
which  cover  an  area  of  over  296,000  acres  in  New  Jersey.  It  is  cer- 
tain  ''that  in  the  State  of  New  Jersey  there  are  at  the  present  time 
thousands  of  acres  of  land  capable  of  being  put  into  shape  to  produce 
good,  paying  crops  at  a  comparatively  small  outlay  of  money.  The 
iitethods  of  doing  this  work  are  well  known,  have  been  sufficiently 
tried  out,  and  are  effective.  The  adoption  of  some  scheme  to  secure 
this  improvement  will  add  at  least  $2,000,000  to  taxable  values  within 
the  State  and  should  add  at  least  $250,000  to  the  annual  income  of 
the  owners  of  the  lands." 

In  a  publication  of  this  Department"  dealing  with  practical 
methods  of  reclaiming  tide  lands,  Mr.  J.  O.  Wright  says  of  the  iiu- 
|>ortance  and  results  of  draining  these  lands : 

These  waste  places,  rich  in  fertility  and  having  an  ample  supply  of  moisture 
for  plant  growth,  only  need  draining  to  enable  heat  and  air  to  penetrate  the 
;j:ronnd  to  make  them  Ideal  locations  for  truck  gardening  on  a  large  scale. 
Many  of  these  are  so  situated  as  to  offer  economy  in  transportation  which  fur- 
iiislies  another  important  reason  for  their  early  reclamation.  Either  by  rail  or 
boat  products  can  be  landed  cheaply  and  quickly  in  the  market  places  of  large 
cities  or  thriving  towns  at  very  little  cost.  This  adds  greatly  to  the  commercial 
vulue  of  the  land  and  allows  for  a  much  more  liberal  expenditure  for  Its  rocla- 
nintion  than  could  be  borne  if  there  had  to  be  added  to  the  cost  of  production 
the  cost  of  a  long-distance  haul  to  market. 

About  the  only  agricultural  product  grown  on  these  lands  In  their  native  con- 
dition is  marsh  hay.  This  hay  sells  at  present  In  the  vicinity  of  Boston  at  $H  a 
ton.  On  areas  which  have  been  drained  the  hay  sells  for  $25  a  ton,  and  the 
yield  per  acre  is  larger  than  on  the  undrained  tracts.  The  simplest  form  of  im- 
provement i)Osslble,  therefore,  Increases  the  productive  value  of  these  lands 
threefold,  but  the  greater  part  of  the  lands  which  have  been  reclaimed  are  too 
valuable  for  the  growing  of  hay,  and  have  been  brought  Immediately  Into  Inten- 
sive cultivation.  Cranberries  are  probably  the  most  lmiK)rtttnt  crop  at  present 
jjrown  on  tide  marshes.  The  area  of  cranberry  bogs  is  being  constantly  extended 
and  the  trade  In  this  fruit  has  assumed  large  proportions.  (:'rflnl)erry  growing 
during  the  i>ast  two  or  three  years  has  been  quite  profitable,  and  this  has  restiltwl 
in  a  marked  activity  in  the  extension  of  the  area  devoted  to  the  crop  and  to  the 
value  of  the  lands  reclaimed.  Good  bogs  along  the  North  Atlantic  coast  now 
sell  for  $1,000  an  acre  and  pay  a  large  return  on  this  Investment.  The  uwd  of 
these  marshes  for  truck  farming  Is  more  apparent  now  than  formerly  bei'ause  of 
the  great  increase  in  the  number  and  population  of  some  seaside  resorts.  Along 
Cape  Cod  and  much  of  the  Massachusetts  coast  the  uplands  have  not  the  fer- 
tility needed  for  successful  gardenhig.  Much  better  results  can  be  hnd  frt>ni 
these  marshes  when  drained  than  from  the  higher  lands.     In  many  placer*  the 
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growing  of  fresh  vegetables  In  the  immediate  vicinity  of  towiu  ivq«Siy!*  f** 
reclamation  of  marshes,  and  they  are  proving  well  adapted  to  thi«  tiae.  -.\j^r> 
gns  grows  with  unusual  vigor  in  such  soil,  and  in  places  near  Boston  exci*l'r  • 
crops  are  being  produced  where  the  marshes  are  occaaioually  flooded  with  ^j 
water.  Celery  does  excellently  in  some  localities,  but  has  failed^  for  reasons  *  ' 
well  imderstood,  in  others.  Cauliflower,  cabbage,  onions,  muskmeloas  and  watn- 
melons,  cucumbers,  lettuce,  sweet  com,  field  com.  potatoes,  oats,  redtop,  timort 
and  alsike  clover  are  all  crops  being  successfully  grown  on  reclalnaed  maM 
lands  along  the  North  Atlantic  coast;  onions,  celery,  asparagus,  cncnmber*.  !•'•■ 
melons  being  the  most  profitable  crops. 

For  many  years  the  tide  marshes  of  the  South  Atlantic  coast  were  largeir  iS- 
voted  to  rice  growing,  and  this  is  still  the  most  important  use  of  these  area?*.  • 
changes  in  the  flow  of  the  rivers,  which  have  taken  place  as  the  result  of  'h* 
removal  of  the  forests  and  from  other  causes  not  so  well  understood,  are  hrlTt 
ing  about  a  change  in  these  lands,  under  which  they  are  being  more  and  m  <> 
converted  into  truck  farms.  Asparagus,  peas,  potatoes,  lettuce,  l>eanR.  and  *..> 
bage  are  being  raised  in  large  quantities  and  shipped  to  the  northern  marketi^f'-r 
sale  early  In  the  season.  The  products  are  of  good  quality,  the  baslnees  is  jr- 
ing  profitable,  and  the  area  is  being  continually  extended. 

The  drainage  of  swamiD  and  marsh  lands  is  a  leading  featnrp  cf 
the  work  of  the  drainage  investigations  of  the  OflSce  of  Experim^v/ 
Stations  of  this  Department,  and  the  data  already  obtained  in  the* 
investigations  throw  considerable  light  upon  the  cost  of  reclainati<>^ 
by  drainage  under  various  conditions,  the  causes  of  failures,  and  tiv 
best  methods  of  procedure,  and  they  have  also  attracted  attention  u» 
the  feasibility  and  advantages  of  such  reclamation. 

BEEMXTDA  HAY.** 

Some  of  the  first  experimental  work  begun  by  the  Oklahor* 
Station  was  a  series  of  grass-culture  tests,  which  was  sul>sequt»i)t)7 
extended  into  cooperative  experiments  with  farmers  throufrhoiit  t'». 
State.  The  earlier  results  of  this  work*  have  shown  that  <»f  rlj«' 
different  grasses  grown  Bermuda  grass  alone  possessed  the  pe<]Hin»- 
ments  of  a  pasture  grass  for  Oklahoma  conditions,  and  more  nvvr ' 
experience  with  this  species  also  indicates  its  superior  value  for  I. 
as  compared  with  the  wild  grasses.  The  following  brief  report  <  • 
the  yield  of  Bermuda  hay  obtained  at  the  station  is  of  interest  in  tlu- 
connection : 

The  2i  acres  of  upland  soil  that  was  planted  to  hardy  Bermuda  gnf<*  ••' 
June  21)  and  .'JO,  1905,  has  been  cut  for  the  third  time  this  season.  Th**  flr** 
cutting  in  the  season  of  100(5  was  made  June  12.  The  total  yield  of  curml  »-.' 
from  the  field  was  13,145  pounds,  or  at  tlie  rate  of  5,658  pounds  per  acn».  T* 
second  cutting  for  1006  was  made  August  2.  The  rainfall  from  June  12  m  t  # 
time  of  second  cutting  was  6.53  inches.    Before  the  second  crop  was  fully  <*"r»* 


«  Compiled  from  Oklahoma  Sta.  Rpt  1907,  p.  21. 
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t  began  raining  again  and  5.36  inches  of  water  fell  on  the  hay  before  it  was 
laiiled  in  and  weighed  August  15.  This  thorough  leaching  reduced  the  weight 
aaterially,  but  the  final  weight  of  dry  hay  was  7,275  pounds  from  the  21  acres, 
•r  2,910  pounds  to  the  acre.  The  third  cutting  was  made  Septeml)er  18,  and  the 
lay  cured  without  being  rained  upon.  The  total  yield  of  cured  hay  for  the  field 
ras  7,840  pounds,  or  at  the  rate  of  3,136  pounds  per  acre. 

The  total  yield  of  hay  per  acre  for  the  season  was  11,704  pounds  or  5.08  tons. 
j&n6.  of  the  very  same  nature  adjoining  this  field  does  not  produce  over  one- 
lalf  ton  of  prairie  hay  of  inferior  quality.  Bermuda  hay  contains  twice  as 
uuch  digestible  nutrients  as  the  best  of  prairie  hay,  Is  much  more  palatable, 
ree  from  stems  and  weeds,  and  In  every  way  superior  to  hay  made  from  wild 
rrasses.  It  is  time  Oklahoma  farmers  were  beginning  to  wake  up  to  the  possl- 
)ilities  of  this  remarkable  grass,  not  only  as  a  pasture  grass  but  also  as  a  hay 
:rop. 

PBOTEIN  CONTENT  OP  FOEAOE  CEOPS.^' 

VABIATIOlir    IN    PBOTEIN    CONTENT. 

Forage  crops  differ  not  only  in  yield  or  the  number  of  tons  of  fod-- 
der  produced  per  acre,  but  also  in  feeding  quality  or  the  quantities 
r)f  valuable  nutrients  they  contain.  A  comparative  study  of  a 
large  number  of  our  common  forage  crops  from  this  view  point  is 
Imported  by  Prof.  H.  Snyder  of  the  Minnesota  Experiment  Station. 
This  investigator  calls  attention  to  the  fact  that  by  the  use  of  more 
concentrated  nitrogenous  forage  the  amounts  of  the  higher-priced 
grains  and  mill  products  generally  employed  in  feeding  may  be  de- 
ci-eased  and,  in  consequence,  a  material  financial  saving  effected. 
One  of  the  most  important  constituents  of  all  feeding  stuffs  is  pro- 
tein, and  the  most  indigestible,  and  therefore  the  least  desirable,  con- 
stituent is  crude  fiber.  It  follows,  therefore,  that  an  increase  in  the 
protein  and  a  decrease  in  the  crude  fiber  content  of  forage  crops  is 
of  great  importance  and  value. 

The  observation  was  made  in  these  investigations  that  forage  crops 
when  grown  on  well  cultivated,  fertile  lands  often  contained  from  25 
to  30  per  cent  more  protein  and  a  smaller  amount  of  crude  fiber  than 
when  grown  on  poor  soils.  It  is  pointed  out  that  a  ration  is  not 
necessarily  valuable  in  proportion  to  the  digestible  protein  it  con- 
tains, but  that  the  important  problem  is  the  determination  of  the 
right  combination  of  protein  and  carbohydrates  that  is  to  be  fed  to 
stock.  Ordinarily  the  protein  of  the  ration  is  supplied  largely  by 
the  grains  and  the  carbohydrates  by  the  coarse  fodders.  It  is  stated 
that  average  forage  crops  furnish  less  than  half  of  the  protein  of  a 
mixed  ration,  and  it  is  believed  that  more  attention  should  be  given 
to  the  production  of  forage  crops  of  maximum  protein  content  in  so 
far  as  this  is  under  the  control  of  the  farmer  mainly  by  means  of  the 

<■  Compiled  from  Minnesota  Sta.  Bnl.  101. 
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kind  of  crop  grown,  the  fertility  of  the  soil,  and  the  composition  ar.i 
character  of  the  seed. 

AliFALFA. 

A  comparison  of  analyses  given  shows  the  particularly  high  pn»- 
tein  content  of  alfalfa,  this  being  higher  than  that  of  clover  anl 
about  twice  as  much  as  is  found  in  timothy  and  prairie  hay.  Fur- 
thermore, alfalfa  contains  as  much  digestible  protein  as  the  averaf^ 
farm  grains  and  mill  products.  Alfalfa  also  has  the  advantage  ri 
being  cut  at  an  earlier  stage  of  growth  than  clover,  which  not  onlr 
furnishes  forage  earlier  in  the  season,  but  also  tends  to  ppoduct* « 
fodder  of  a  higher  protein  content. 

GLOVEB. 

Clover  is  also  one  of  the  highest  ranking  protein  producers  Amov: 
forage  crops,  and  has  the  advantage  that  its  culture  is  more  familia* 
to  farmers  generally  and  that  in  many  localities  it  is  more  eai-' ' 
grown  than  alfalfa.  The  number  of  cuttings,  however,  are  in  fe"*r 
of  the  alfalfa  crop  when  this  is  well  established.  Two  cn)ps  of  A^^^*" 
are  usually  produced  each  year,  and  the  second  is  often  considerwl  t  * 
better  for  feeding  purposes.  Analyses  given  show  that  in  the  -a.j 
pies  studied  the  second  cutting  contained  a  little  more  protein  a; ' 
less  crude  fiber  than  the  first,  and  in  samples  from  another  cr(»p  f 
first  cutting  was  found  to  contain  12.6  per  cent,  while  those  from  i> 
second  contained  16.43  per  cent  of  protein.  It  was  observe<l  thai  .'!^ 
maximum  protein  and  usually  the  minimum  fiber  are  pn>ducHl  > ' 
soils  fairly  well  supplied  with  lime,  available  potash,  and  pin'*- 
phoric  acid,  and  that  soils  with  the  highest  nitrogen  content  did  iv^ 
necessarily  produce  clover  richest  in  protein.  White  clover  is  n«l 
in  protein  and  is  in  general  a  valuable  plant,  but  when  eaten  i'i 
large  amounts  by  horses  it  is  said  to  often  cause  an  abnormal  fl«'^ 
of  saliva,  and  is  for  this  reason  disliked  by  many  horse  owners. 

An  examination  of  many  samples  of  alfalfa  and  clover  see*!  '^' 
known  purity  and  uniform  ripeness  showed  that  some  .«;eed5  w^*  ^ 
dark  brown  in  color  and  others  lighter  and  of  a  yellowisli  tiiuf* 
Analyses  of  these  dark  brown  and  yellowish  seeds  showed  in  H»n;' 
instances  a  quite  pronounced  difference  in  protein  content,  a  mount  in;: 
to  more  than  5  per  cent  in  favor  of  the  dark  brown  seeds,  while  'i 
some  samples  the  difference  was  less  than  1  per  cent.  The  dark  b^'wc 
seeds  uniformly  contained  more  protein  than  the  light  yellow  s^hiI^ 
and  it  is  believed  that  as  in  wheat  and  corn  glutenous  and  -sian'? 
kernels  have  a  decided  tendency  to  produce  grains  of  the  same  tjj*". 
so  in  the  case  of  alfalfa  and  clover  high  protein  seeds  will  jin»<]i:' 
crops  of  maximum  protein  content,  and  that  therefore  seed  welcctim' 
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for  the  purpose  of  increasing  the  protein  content  may  be  practiced 
with  these  crops  as  well  as  with  the  cereals.  The  results  obtained 
showed  that  the  physical  characteristics  of  the  seed  indicate  in  a 
measure  their  chemical  composition  and  offer  a  means  of  selecting 
alfalfa  and  clover  seeds  of  high  or  of  low  protein  content.  These 
investigations  suggest  that  for  seeding  preference  should  be  given  to 
the  darker  colored  seeds  of  high  germinating  power. 


Pea  hay  constitutes  a  valuable  forage  rich  in  protein,  but  its  com- 
paratively difficult  cutting  and  curing  is  probably  the  cause  of  its 
limited  use.  While  peas  show  as  much  diversity  in  color,  density, 
and  general  physical  properties  as  any  seeds,  a  close  examination  will 
show^  two  general  types — yellowish  and  green  seeds.  Both  types  con- 
sist of  individual  seeds  either  darker  or  lighter  in  color.  In  eight 
hand-picked  samples,  each  representing  a  different  variety  selected  on 
this  color  basis,  the  protein  content  was  found  to  range  from  19.15  to 
31.74  per  cent.  The  darker  colored  and  harder  seeds  contained  3.7-4 
per  cent  more  protein  than  the  light  colored  seeds,  which  were  richer 
in  starch.  This  difference  in  the  type  of  seed,  as  in  the  case  of  alfalfa 
and  clover,  is  considered  a  factor  valuable  in  the  production  of  more 
protein  in  the  pea  crop. 

SOT  BEANS. 

Samples  of  soy  beans  selected  in  the  same  way  as  the  samples  of 
peas  showed  a  difference  in  protein  content  of  6.27  per  cent  in  favor 
of  the  high  protein  type.  A  mixture  of  corn  fodder  and  soy  beans 
containing  a  larger  proportion  of  soy  beans  than  of  com  fodder 
showed  a  protein  content  of  14.87  per  cent,  or  about  as  much  as  is 
found  in  clover  hay.  The  soy  beans  alone  contained  19.82  per  cent 
and  the  corn  alone  9.54  per  cent  of  protein. 


The  rape  plant  was  also  studied  in  this  connection,  and  it  was 
found  that  plants  grown  on  manured  land  contained  4.61  per  cent 
more  protein  than  those  grown  on  unmanured  land.  The  statement 
is  made  that  under  average  conditions  the  dry  matter  of  rape  con- 
tains as  much  protein  as  clover.  While  the  separation  of  rape  seeds 
into  high  and  low  protein  groups  is  difficult  on  account  of  the  lighter 
colored  immature  seeds,  it  was  found,  however,  that  when  special 
care  was  exercised  in  the  removal  of  immature  seeds  it  was  possible 
to  select  glutenous  and  starchy  ones  with  a  difference  of  over  1  per 
cent  of  protein  in  favor  of  the  glutenous  type. 
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CORK  FODDER. 

No  forage  is  more  easily  grown  or  affords  a  larger  amomit  of 
nutrients  per  acre  than  corn  fodder.  In  dry  matter  content  it  ranr^ 
between  wide  limits,  containing  sometimes  as  high  as  90  per  cent  of 
water  when  very  green  and  only  15  per  cent  when  mature  and  fiel'; 
cured.  The  dry  matter  of  corn  fodder  when  produced  under  ibc 
most  favorable  conditions  on  well  tilled  and  fertilized  land  contain^ 
from  8  to  9  per  cent  of  crude  protein.  In  the  sample  studie<l  i 
difference  of  3  to  4  per  cent  in  protein  content  is  found  in  favor  «•!' 
corn  fodder  grown  on  well  tilled  and  manured  land  over  that  growri 
upon  similar  but  unmanured  land.  Attention  is  called  to  the  f.i'J 
that  corn  silage  is  quite  variable  in  composition,  depending  lan^-K 
upon  the  character  of  the  corn  at  the  time  it  is  put  into  the  silo.  TT> 
average  silage  contains  about  75  per  cent  water  and  25  per  cent  tirv 
matter.  The  dry  matter  usually  contains  from  6  to  10  per  ceni  f 
crude  protein  and  about  the  same  per  cent  of  other  nutrients  as  fiv-  ■ 
corn  fodder.  A  chemical  analysis  of  a  sample  of  com  smut  shortn' 
that  this  substance  is  richer  in  proteid  and  nitrogenous  mntter  ihsr 
the  corn  itself.  Com  stover  or  the  stalks  and  leaves  after  the  *m''r^ 
is  removed  contained  7.10  per  cent  of  crude  protein  in  sampler  of 
good  quality  and  5.02  per  cent  in  samples  of  poor  quality. 

BROME    GRASS. 

Rromvs  merniis  has  about  the  same  general  composition  in  fee<liiii' 
value  as  timothy  hay,  but  as  the  fiber  and  nonnitrogenous  campowii- 
increase  rapidly  in  the  later  stages  of  grow^th  it  requires  early  «n;i 
ting  in  order  to  secure  the  highest  feeding  value.     The  dry  matter  "' 
fresh  pasture  grass  is  characterized  by  a  high  percentage  of  pn>i«?i :. 
but  the  amount  of  water  in  this  grass  is  also  very  high^  ranging  fnw 
85  to  90  per  cent.     In  many  localities  the  use  of  grass-seed  mixtiin^ 
consisting  of  clover,  timothy,  redtop,  and  other  grasses  has  l>eft 
found  more  satisfactory  and  profitable  than  seeding  with  just  otv 
grass  alone.     This  mixed  herbage  has  a  high  feeding  value,  parti**" 
larly  when  25  per  cent  of  the  grass-seed  mixture  is  clover.     A  mix*" 
hay  crop  containing  clover  and  growing  on  a  well-manured  and  well 
tilled  soil  will  contain  from  10  to  12  per  cent  of  crude  protein,  an-i 
this  is  forage  of  a  high  protein  class.     In  addition  to  being  of  a  hi::'» 
protein  value,  such  a  forage  is  a  good  mechanical  mixture  and  affoni" 
a  variety  in  the  ration. 

OTHER  FORAGE  PLANTS. 

The  forage  crops  of  high  protein  content,  as  clover,  alfalfn,  peas,  retrh,  -j 
be»ns.  and  rape,  in  tield-cured  or  air-driwl  condition  usually  contain  frum  IT  *■ 
20  i»er  (rent  of  crude  imiteln ;  while  those  of  medium  protein  content.  «»  ^'^ 
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fodder,  timothy,  millet,  blue-grass  hay,  prairie  hay,  and  Bromus  inermis,  con- 
tain from  5  to  11  per  cent.  Because  of  this  wide  range  It  Is  evident  why  so 
much  stress  Is  laid  upon  the  importance  of  forage  of  high  protein  content  and 
why  there  is  a  saving  of  grain  and  mill  products  when  such  forage  is  used  in 
the  feeding  of  live  stoclc. 

The  forage  obtained  from  millet,  rye,  timothy,  prairie  grasses,  com, 
Brorrvua  inermiSj  and  pasture  and  meadow  mixtures  are  classified  as 
forage  of  medium  and  low  protein  content.  Analyses  presented  show 
that  the  dry  matter  of  millet  when  the  crop  has  been  properly  grown 
has  as  much  protein  as  timothy  hay  or  com  fodder,  but  that. when 
produced  under  poor  conditions  its  protein  value  is  low.  It  is  shown 
that  rye  fodder  contains  about  the  same  amount  of  crude  protein  as 
the  best  grades  of  timothy  at  the  same  stage  of  growth.  Analyses  of 
samples  of  timothy  hay  presented  show  a  range  in  protein  from  5.11 
to  9-10  per  cent.  It  was  further  noted  that  in  the  use  of  timothy  hay 
from  soil  highly  fertilized  with  barnyard  manure  25  per  cent  more 
protein  and  less  fiber  were  obtained  than  from  that  grown  upon  poor 
soil.  If  grown  under  the  best  conditions,  timothy  hay  may  contain 
as  high  as  9  per  cent  of  crude  protein  and  then  may  be  classed  as 
forage  of  a  medium  high  protein  content,  but  if  grown  under  poor 
conditions  and  on  poor  soil  it  may  contain  less  than  5  per  cent  of 
crude  protein  or  not  more  than  is  found  in  the  best  grades  of  straw. 
Bright,  mediiunly  fine  high-grade  prairie  hay  is  shown  to  contain 
nearly  9  per  cent  of  protein  and  coarse  low-grade,  overripe  and 
bleached  samples  less  than  5  per  cent. 

WEEDS. 

Analyses  of  18  samples  of  the  more  common  weeds  showed  that 
many  of  them  withdraw  large  amounts  of  nitrogen  from  the  soil. 
The  large  amount  of  protein  in  the  dry  matter  was  particularly 
noticeable  in  purslane,  lamb's-quartei-s  or  pigweed,  and  cheese  weed 
or  mallow.  It  is  stated  that  there  is  more  protein  in  the  dry  matter 
of  these  weeds  than  in  either  alfalfa  or  clover,  and  it  is  suggested 
that  it  is  advisable  to  keep  a  few  sheep  on  every  farm  for  utilizing 
and  controlling  the  weed  crop  in  order  that  under  such  a  system  the 
land  may  be  reclaimed  and  the  weeds  utilized  for  both  forage  and 
green  manure. 

The  foregoing  facts  suggest  that  by  judicious  selection  and  simple 
methods  of  improving  forage  crops  with  reference  to  protein  con- 
tent the  feed  bills  now  made  up  so  largely  of  expenditures  for  costly 
c<mcentrated  feeds  to  supply  the  deficiencies  of  farm  feeds  in  protein 
may  be  greatly  reduced. 
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18 
QUALITY  IN  WHEAT.- 

Wheat  growers  are  especially  desirous  of  varieties  which  are  resist- 
ant to  disease  and  which  give  a  large  yield ;  millers  are  particularh 
interested  in  the  yield  and  quality  of  flour,  and  bakers  in  the  appear- 
ance  and  character  of  the  goods  which  the  flour  produces. 

In  discussing  the  quality  of  wheat,  one  has  to  consider  both  the  miner's  aiil 
the  baker's  point  of  view.  These  two  are  often  confused,  and  the  term  *'  millii  z 
quality "  or  *'  milling  value "  Is  sometimes  employed  in  the  enme  aense  a* 
"  baking  quality."  The  miller  desires  primarily  a  large  yield  of  flour  «»f  pj»i1 
appearance,  while  the  baker  Is  not  directly  Interested  in  the  yield,  but  rpqtilp-* 
the  flour  to  be  of  such  appearance  and  strength  as  will  suit  bis  partScc^sr 
purposes.  It  might  happen,  therefore,  that  a  sample  of  wheat  of  excell^^t 
milling  quality  might  yield  flour  quite  unsatisfactory  to  the  consumer,  and.  •>n 
the  other  hand,  a  poor,  somewhat  shriveled  sample  of  wheat  might  give  a  kdcu 
yield  of  flour  possessing  admirable  baking  qualities. 

In  referring  to  flour,  the  terms  "  quality  "  and  "  strength  "  are  often  uial  .- 
if  they  had  the  same  significance,  which  is  not  strictly  true.  The  t*r«. 
"  strength  "  conveys  a  fairly  definite  idea,  even  though  slightly  dlflTercmt  03<^:> 
ings  may  be  attached  to  it  at  various  times.  "Quality,"  however,  ob%i«;i*'/ 
signifies  suitability  for  the  purpose  intended.  A  flour  of  high  qualltr  f-^ 
pastry  is  a  flour  of  low  strength,  whereas  a  flour  of  high  quality  for  the  it* 
ductlon  of  very  light  bread  or  for  mixing  to  improve  the  strength  of  w**.ii 
flours  must  be  of  high  strength. 

Many  tests  designed  to  show  quality  have  been  devised,  some  <•»' 
them  simple  and  others  very  elaborate.  In  milling  tests  the  wei^Iii 
of  wheat  per  measured  bushel  and  the  percentage  yield  of  flour  ttf 
better  grades  are  the  important  considerations.  In  baking  test<  ih^ 
amount  of  water  taken  up  by  a  given  quantity  of  flour,  the  atiioiiri 
retained  in  the  bread,  the  volume  of  the  loaf,  the  form  of  crust,  tl^^ 
texture  and  inside  color  of  the  loaf,  the  time  of  fermentation,  aii'i 
other  similar  factors  are  usually  determined.  With  the  data  9e*'un-i 
by  such  tests  it  is  possible  to  so  grade  the  flours  that  commercial  n- 
quirements  are  met,  for  the  majority  of  persons  in  purchasing  brea^l 
disregard  flavor,  nutritive  value,  and  digestibility  and  consider  ap- 
pearance only. 

A  number  of  the  agricultural  experiment  stations  in  the  Unitnl 
States  have  studied  composition,  particularly  protein  content,  a* 
related  to  yield,  and  milling  quality  of  different  varieties  of  whe.ii. 
Of  late  work  may  be  mentioned  the  Virginia  Experiment  Statu^r 
tests,  reported  by  P.  O.  Vanatter,  in  which  it  was  found  that  of  t 
number  of  winter  wheats  Iron  Clad  had  the  highest  protein  content. 
namely,  17.20  per  cent,  while  the  lowest,  14.6  per  cent,  was  found  \u 
Blue  Ridge.     Blue  Straw  Fultz,  Fulcaster,  and  Mediterranean  al-* 


a  Compiled  from  Colorado  Sta.  Kpt.  1905,  p.  24;  Minnesota  Sta.  But  l»cV 
Nebaska  Sta.  Bui.  89;  Virginia  Sta.  Rpt.  1906,  p.  50;  Canada  Cent.  ExpC  Fiinp 
Bui.  57. 
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had  high  protein  content,  the  values  found  being  16.80,  16.73,  and 
16.72  per  cent,  respectively.  Turkey  Eed  did  not  give  good  results  at 
the  Virginia  Station. 

At  the  Colorado  Station,  W.  H.  Olin  in  reporting  the  results  of  a 
study  of  the  comparative  value  of  different  varieties  of  wheat  states 
that  Defiance  was  found  to  be  the  best  spring  wheat  and  Turkey  Red 
the  best  winter  wheat  for  milling  purposes.  In  this  and  many  other 
reports  of  experiment  station  work  the  relative  yield  of  different 
varieties  and  the  weight  per  bushel  are  factors  which  are  also  taken 
into  account. 

C.  E.  Saunders,  of  the  Central  Experimental  Farm,  Ottawa,  Can- 
ada, has  reported  an  extended  study  of  the  baking  quality  of  a  large 
number  of  varieties  of  wheat,  this  work  being  of  great  importance  in 
connection  with  the  studies  which  are  being  carried  on  at  the  Domin- 
ion experimental  farms  with  a  view  to  breeding  new  varieties  of  high 
quality.  The  samples  were  ground  in  an  experimental  mill  and  classi- 
fied according  to  their  milling  qualities.  The  flour  was  stored  under 
uniform  conditions  and  the  baking  tests  were  elaborate  and  carefully 
made. 

Of  the  numerous  varieties  tested  Red  Fife  stood  first  in  the  two 
years'  work  as  regards  baking  strength,  volume,  and  shape  of  loaf, 
Laurel  ranking  lowest  the  first  year  and  Grant  and  Ebert  the  second 
year.  The  following  varieties  yielded  flour  of  high  strength  in  the 
second-year  tests,  which  were  more  extended  than  those  carried  on 
the  first  year:  Bobs,  Chelsea,  Marquis,  Early  Russian,  Gatineau, 
Haynes  Blue  Stem,  Outlook,  Hungarian  White,  Red  Fern,  and  White 
Fife  C.  Professor  Saunders  states  that  Colorado,  Herisson  Bearded, 
and  White  Russian  were  of  rather  low  strength  and  therefore  not 
suitable  for  the  production  of  extremely  light  bread  or  for  export  to 
countries  desiring  strong  flour. 

Of  the  winter  wheats,  included  in  the  second  year's  work,  Dawson 
Golden  Chaff  was  rather  low  in  strength,  but  produced  good  bread 
of  pale  appearance  and  rather  compact  character.  Padi  wheat  the 
author  considers  unworthy  of  general  cultivation,  particularly  on  ac- 
count of  the  greenish-yellow  color  of  the  inside  of  the  loaf.  Reference 
is  also  made  in  the  report  to  the  characteristics  of  other  varieties 
tested. 

As  regards  the  effect  of  storage  on  quality,  it  was  found  that  flour 
stored  a  year  improved  in  every  respect,  "  taking  up  a  large  amount 
of  water,  retaining  more,  giving  a  loaf  of  larger  volume  and  of  better 
shape,  crust,  texture,  and  color.  The  behavior  of  the  dough  in  the 
oven  was  most  remarkable.  While  in  the  first  tests,  with  a  water 
absorption  of  59  per  cent,  the  dough  had  a  tendency  to  fall  after  the 
twelve-months  keeping,  although  the  water  was  increased  to  62  per 
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cent,  the  dough  had  the  ability  to  rise  to  a  most  remarkable  de^et- 
when  put  into  the  oven.  The  sample  of  flour  was  kept  for  thr 
twelve  months  under  dry  conditions  in  a  glass-stoppered  bottle.  It 
would  appear  that  this  astonishing  change  in  baking  strength  mu-* 
have  been  due  to  an  improvement  in  the  quality  of  the  gluten,  a>  it 
could  scarcely  be  explained  on  any  other  supposition." 

The  author  does  not  consider  appearance  a  trustworthy  indication 
of  quality.  "  There  is  no  doubt  some  justification  for  the  preferenu* 
of  bright  samples  of  grain,  that  is,  those  which  are  free  from  blem- 
ishes, usually  caused  by  frost  or  rain;  but  it  is  quite  unoetrtain  lu 
many  cases  to  what  extent  the  actual  quality  of  the  interior  of  th** 
kernal  has  been  lowered  when  there  is  evidence  of  injurj'  to  the  brai^ 
It  is  often  highly  probable  that  the  interior  of  the  berry  is  in  essser* 
tially  perfect  condition  even  though  the  bran  may  be  dull  and  ul- 
attractive." 

In  this  connection  it  is  interesting  to  note  that  T.  L.  Lyons  and  A- 
Keyser  report  that  "  yellow  berries,"  which  are  chiefly  due  to  hllov 
ing  wheat  to  become  overripe  and  failure  to  stack  the  sheaves,  had  a 
lower  gluten  content,  though  lighter  in  weight,  than  the  red  noni»l 
kernels  of  the  hard  winter  wheat  studied  at  the  Nebraska  Station. 

Contrary  to  the  opinion  of  some  other  investigators,  Proft^^»i 
Saunders  found  that  two  flours  mixed  in  equal  proportions  gavo  p- 
suits  in  baking  tests  which  were  a  very  close  average  for  the  variei  lo- 
used. 

In  the  principal  tests  which  were  carried  on  at  the  Central  Expt^- 
mental  Farm  the  bread  was  uniformly  made  with  a  large  proporti*" 
of  yeast.  To  determine  whether  this  factor  influenced  quality.  «•! 
ditional  tests  were  made  under  other  conditions,  but  none  of  ili'* 
variations  introduced  materially  changed  the  rank  of  the  diffe^»M 
flours  as  already  determined. 

Professor  Saunders  also  studied  the  quality  of  flour  when  hakir^' 
powder  was  used  instead  of  yeast. 

AU  the  flours  tested  produced  biscuits  of  about  the  same  volume,  and  ihn*fisA 
they  diflferod  somewhat  in  character  and  considerably  lu  color  the  dUri?rpn.>^ 
were  not  so  striking  as  those  observed  in  bread.  It  appears  that  almost  .  ■  ♦ 
flour  will  make  tea  biscuits  of  fair  quality.  The  experiments  show  that  tt* 
flours  tested  had  sufiicient  stren)?th  of  gluten  to  attain  the  neoetiaary  vulnu** 
when  the  gluten  had  not  been  subjected  to  the  prolonged  Inflaenoe  of  th«»  *»i< 
fermentation  and  when  the  quantity  of  gas  evolved  was  not  very  hinti'.  ?-'' 
it  must  be  borne  In  mind  that  even  a  well-made  tea  biscuit  has  a  small  \oIn]7:- 
compared  with  that  of  a  very  light  loaf  of  bread  produced  from  thtf  siu.* 
quantity  of  flour.  In  spite  of  the  similarity  in  conduct  of  the  varloiw  flour* 
under  the  conditions  Just  mentioned,  it  is  clear  that  one  Is  not  Jnstlfl«<il  'i* 
concluding  either  that  the  gluten  of  all  flours  is  practically  identical  or  thftt 
the  volume  of  a  light  loaf  of  bread  is  determined  primarily  by  the  quautit; 
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>f  ^;r8  evolved.  The  making  of  ordinary  tea  biBcnlts  can  not  be  considered  a 
>*st  of  the  abllitj  of  gluten  to  withstand  fermentation  or  of  its  power  to  retain 
{  Inrgo  quantity  of  gas  produced  inside  the  dough. 

Two  durum  or,  as  they  are  often  but  less  satisfactorily  called,  maca- 
•oiii  wheats  were  included  among  the  varieties  tested  by  Professor 
maunders.  The  results  which  he  obtained  conclusively  show,  in  his 
>pinion,  that  the  custom  of  regarding  all  such  wheats  as  of  one 
luality  is  absurd. 

While  the  ordinary  Goose  (or  Wild  Goose)  can  not  be  recommended  for  bread 
na Iking,  the  Kubauka  produced  admirable  bread,  which,  however,  differs  in 
t<»uie  ways  from  tliat  produced  from  most  of  the  other  wheats.  The  Kubanka 
l<»ugh  must  t)e  made  rather  stiff  in  order  that  it  may  not  be  too  sticky  to 
[landle  conveniently.  It  rises  very  well,  producing  a  large  loaf  of  very  fine 
exture  and  of  go<Ki  form.  The  crust  is  somewhat  unusual,  being  of  a  rich 
>rown  color  and  having  a  tendency  to  be  thin  and  tough.  The  inside  color  of 
ttif  bread  is  quite  yellow,  but  this  gives  an  ap|)earance  of  richness  and  can 
r»nly  be  objected  to  on  the  grounds  of  prejudice.  Taking  all  its  cliaracter- 
i  St  Irs  into  consideration,  *  ♦  *  the  bread  produced  from  this  sample  of 
wheat  was  of  excellent  quality. 

These  conclusions  are  in  accord  with  similar  work  reported  from  a 
number  of  the  experiment  stations  in  the  United  States." 

In  a  recent  bulletin  of  the  Minnesota  Station,  Prof.  H.  Snyder 
reports  experiments  which  show  quite  amclusively  that  not  only  the 
variety,  but  also  the  method  of  fertilizing,  may  be  an  important  fac- 
tor in  determining  the  quality  for  bread-making  purposes  of  the 
wheat  produced.  He  made  chemical  analyses  and  milling  and  bak- 
ing tests  of  41  samples  of  flour  milled  from  wheat  grown  upon  fer- 
tilized and  unfertilized  plats  at  nine  different  places.  In  30  of  the 
n  te.st5  the  fertilizer  which  gave  the  largest  yields  per  acre  produced 
^vheats  of  the  highest  bread-making  quality.  It  appears,  however, 
that  while  both  yield  and  bread-making  quality  are  improved  by  the 
ise  of  fertilizers  they  are  not  necessarily  improved  to  the  same 
wtent  bv  the  same  fertilizer. 

There  appears  to  be  no  constant  relationship  between  the  percentage  of  protein 
n  the  grain  and  flour  and  the  breud-nmkiug  value,  and  while  it  is  possible  to 
ncrease  the  amount  of  protelds  in  flour  by  the  use  of  nitrogenous  fertilizers 
he  bread-making  value  of  the  flour  Is  not  proi)ortionately  increased.  In  many 
stances  the  increase  In  nitrogen  content  imparts  a  negative  value,  as  a  part  of 
ho  nitrogen  is  in  nonproteld  forms. 

The  experiments  taken  as  a  whole  show  that  not  only  the  yield  of  wheat  but 
ilso  the  bread-making  value,  can  be  enhanced  by  increasing  the  fertility  of  the 
joll,  and  that  there  is  a  very  close  relationship  between  the  amount  of  available 
)]ant  food  in  the  soil  and  the  quality  of  the  wheat  produced  upon  the  soil  and 
tH  bread-making  value. 


«  T'.  S.  Dept.  Agr.,  Farmers'  Buls.  186,  p.  6;  261,  p.  14.    See  also  U.  8.  Dept. 
igr.  Vearl)ook  1003,  p.  329. 
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The  importance  of  composition  and  digestibility  of  wheat  flour- 
and  other  cereal  products,  the  value  of  such  foods  in  the  diet,  hlu 
various  questions  concerned  with  bread  and  bread  making  have  Ixm 
considered  in  earlier  Farmers'  Bulletins  of  the  Department." 

DOES  IT  PAY  TO  SPRAY  POTATOES?  » 

As  stated  in  a  previous  bulletin  of  this  series  '^  the  New  York  Star 
Experiment  Station  has  in  progress  in  cooperation  with  grower*  . 
different  parts  of  the  State  a  ten-year  test  of  the  profit ablen*^>  «• 
spraying  potatoes  as  a  protection  against  diseases  and  insect  p^  • 
During  each  of  the  five  years  that  these  tests  have  now  been  carr.^ 
on,  spraying  with  Bordeaux  mixture  and  arsenicals  has   prove»l  • 
useful  and  profitable  practice.     During  the  last  of  the  five  year-  .-' 
ported  upon  to  date,  namely^  1906,  the  season  "  was  in  most  part- 
of  the  State  the  least  favorable  of  any  of  the  five  for  the  de%'elopn)  ■  : 
of  the  principal  potato  disease,  late  blight  and  rot ;  yet  in  nearly  . 
of  the  80  tests  reported  spraying  gave  good  returns  for  the  moi.'  • 
expended  and  labor  applied." 

The  average  net  profit  from  spraying  in  15  cooperative  experiuit^^J* 
carried  out  during  the  season  of  1906  was  $13.89  per  acre,  the  i  * 
profit  from  similar  experiments  in  1905  being  $20.04,  in  1904  5fi.'4.^ 
and  in  1903  $23.47. 

"  The  highly  favorable  results  obtained  in  the  numerous  exjt^r 
ments  made  by  the  station  and  by  New  York  farmers  during'  the  |u- 
five  years  should  stimulate  potato  growers  to  give  spraying  a  fr.» 
If  it  really  is  as  profitable  as  these  experiments  indicate^  the\  • 
not  afford  to  neglect  spraying." 

The  following  recommendations  regarding  methods  of  spran'- 
are  made: 

111  general,  commence  si)raying  when  the  plants  are  6  to  8  Inchect  liigl)  ^ 
repeat  the  treatment  at  intervals  of  ten  to  fourteen  days  In  order  to  keec  *  • 
plants  well  covered  with  Bordeaux  throughout  the  season.    During?  epiden:»-  ■ 
blight  it  may  be  necessary  to  spray  as  often  as  once  a  week.    VsiiaUy  8tx  t\* 
cations  will  be  required.    The  Bordeaux  should  contain  4  |K)und8  of  copper  ""^ 
phate  to  each  50  gallons  in  the  first  two  sprayings  and  6  pounds  to  SO  gall*'*^ 
subsequent  sprayings.     Whenever  bugs  or  flea-beetles  are  pleutiful  add  1  '•  • 
ixiunds  of  Paris  green  or  2  quarts  of  arsenite  of  soda  stock  solution  to  the  *\ » 
tity  of  Bordeaux  required  to  spray  an  acre. 

Thoroughness  of  api)licatlon  is  to  be  desired  at  all  times,  but  is  efqv**  : 
important  when  floa-boetles  are  numerous  or  the  weather  favorable  to  h!)..*^' 
Using  the  same  quantity  of  Bordeaux,  frequent  light  applications  are  Ukrt<  '* 
be  more  effective  than  heavier  applications  made  at  long  intervals:  e.  jr..  ««^ 

«U.  S.  Dept.  Agr.,  Farmers'  Buls.  112,  114,  192,  249.     See  also  l\  S.  l»»: 
Agr.  Yearbook  1903,  p.  347. 

*  Comi)ilod  from  New  York  State  Sta.  Bui.  290. 
*^\\  S.  Dept.  Agr.,  Farmers'  Bui.  251,  p.  9. 
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a  horne  sprayer  carrying  but  one  noszle  i>er  row  is  used,  it  is  better  to  go  over 
the  plants  once  a  week  than  to  make  a  double  spraying  once  in  two  weeks.  A 
Kood  plan  is  to  use  one  nozsle  per  row  in  the  early  sprayings  and  two  nozzles 
per  row  in  the  later  one& 

Those  who  wish  to  get  along  with  three  sprayings  should  postpone  the  first 
>ue  until  there  is  danger  of  injury  fr«ni  bugs  or  fleti-beetles  and  then  spray 
thoroughly  with  Bordeaux  and  poison.  The  other  two  sprayings  should  likewise 
t>e  thorough  and  applied  at  such  times  as  to  keep  the  foliage  protected  as  much 
as  possible  during  the  remainder  of  the  season.  Very  satisfactory  results  may 
he  obtained  from  three  thorough  spray inga 

A  single  spraying  is  better  than  none  and  will  usually  be  profitable,  but  more 
are  better.  Spraying  may  prove  highly  profitable  even  though  the  blight  is  only 
(Hirtially  prevoited.  It  is  unsafe  to  postpone  spraying  until  blight  appears.  Ex- 
cept, perhaps,  on  small  areas,  it  does  not  pay  to  apply  i)oison  alone  for  bugs. 
When  it  is  necessary  to  fight  insects  use  Bordeaux  mixture  and  poison  together. 

The  previous  note  on  this  subject  referred  to  at  the  beginning  of 
this  article  suggests  that  in  order  to  secure  economical  and  efficient 
spraying  the  growers  might  arrange  for  a  "  public  sprayer/*  that  is, 
some  one  man  in  a  neighborhood  who  would  make  a  business  of 
spraying  and  would  secure  enough  fields  to  keep  him  busy  through- 
out the  season. 

USE  OF  ANESTHETICS  IS  FOBGINO  PLANTS.'' 

Attention  was  called  in  a  previous  bulletin  of  this  series''  to  the 
importance  of  controlling  the  dormant  period  of  peaches,  with  special 
reference  to  preventing  premature  formation  of  buds  and  their  subse- 
quent destruction  by  frosts  or  freezing.  Such  control  is  now  gener- 
ally recognized  as  practicable  with  many  plants  and  of  value  in  their 
commercial  production.  Various  means  are  employed  to  control 
the  dormant  period  of  plants,  such  as  pruning,  covering,  attention 
to  condition  of  growing  wood  in  case  of  woody  plants  at  the  begin- 
ning of  the  period,  and  the  like.  In  recent  years  attention  has  been 
turned  to  the  use  of  anesthetics  such  as  ether,  chloroform,  etc.,  for 
this  purpose,  especially  with  certain  flowering  and  herbaceous  plants. 
This  method  of  treatment  has  been  successfully  practiced  to  some 
extent  in  Europe,  but  has  not  assumed  commercial  importance  in 
this  countrv. 

Experiments  by  the  Vermont  Experiment  Station  with  the  use  of 

other  in  the  forcing  of  rhubarb  has  been  noted  in  a  former  bulletin 

of  this  series.^    In  a  report  of  later  experiments  by  this  station  along 

the  same  line,  W.  Stuart  says: 

The  use  of  anesthetics  as  an  aid  in  the  forcing  of  flowering  shrubs,  tuberous 
and  bulbous  plants,  and  herbaceous  perennials,  has  not  as  yet  assumed  com- 


«  Compllwl  from  Vermont  Sta.  Bui.  129 ;  Rpt,  1006,  p.  279. 
^V.  S.  Dept.  Ain\,  Farmers'  Bui.  316,  p.  C. 
^  r.  S.  Dept.  Ajir.,  Kjirniers'  Bnl.  233,  p.  IS. 
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mercial  importance  among  growers  In  this  country.    In  Gennany  and  Fniii«*v 
however,  they  are  now  used  extensively  in  many  of  the  large  «>min«*rciiil  •^ 
tablishnients.    Their  use  at  the  i)re8ent  time  is  almost  wholly  confined  to  fl<t«>: 
ing  shrubs,  such  as  lilacs,  viburnums,  deutzias,  spireas,  azaleas,  etc.,  which  't.^ 
themselves  most  readily  to  anesthetic  influences.    This  class  of  plantu  a^me  iw 
bloom  early  in  the  spring,  complete  their  growth  at  a  comparatively  early  ck;". 
and  then  pass  into  a  state  of  rest.    Normally  plants  will  not  start  intt»  gr>>v\' 
until  they  have  entered  Into  the  latter  part  of  the  rest  iierlod.     The  larr-* 
measure  of  success,  therefore,  in  the  use  of  anesthetics  must  necessarily  <'■ 
from  plants  subjected  to  the  influence  of  ether  or  chloroform  during  the  t^r. » 
stages  of  rest. 

The  process  of  treatment  is  a  comparatively  simple  one.     Plants  wlilcli  i 
either  dormant  or  are  entering  into  the  stiige  of  dormancy  are  subjected  t«>  v 
vapor  of  ether  or  choloroform  in  an  air-tight    room    or    receptacle  for  f*-. 
twenty-four  to  seventy-two  hours,  depending  ui)on  the  eiirllnefis  or  latent^   * 
the  treatment  and  the  temi)erature,  the  anesthetic  behig  [M)ured  from  aNive  :.•» 
an  open  vessel  within  the  receptacle.    The  amount  used  per  cubic  foot  «»f  .  ■ 
space  is  largely  governed  by  the  temperature,  moisture,  season  of  year,  au^l  V  . 
of  plant  to  be  treated.    The  higher  the  tenii)erature  and  the  later  the  *<«.** 
the  more  violent  is  the  effect;  hence  the  amount  and  time  of  eximsure  niJi\  '• 
said  to  vary  Inversely  with  the  tempera tui-e  and  the  season  when  treat lur '  » 
given.    Apparently  there  Is  greater  latitude  in  the  amount  that  plants  will  <i"  ' 
than  is  currently  believed.    The  action  of  chloroform  is  much  more  Intenii^  ' 
that  of  ether,  and  only  one-third  to  one-fourth  the  amount  should  be  im»L 

The  relative  increase  in  earllness  of  blooming  jteriod  of  treated  over   • 
treated  plants  varies  Inversely  to  the  earllness  or  lateness  of  the  forelne  pti'-  ■' 
It  is  claimed  that  growth  is  hasteneil  about  a  month  by  treatment.    The  ain*  •  ' 
pf  bloom  is  considerably  Increased  thereby,  but  on  the  average  a  gain  of  tr^ 
ten  to  fifteen  days  is  about  all  that  may  be  expected. 

As  a  result  of  his  own  experiments  and  of  those  of  other  inv*-< 
gators.  Professor  Stuart  believes  that  "  the  anesthetization  of  flo«r: 
ing  shrubs,  such  as  lilacs,  virburnums,  azaleas,  deutzias,  spirea>.  ot« . 
is  a  feasible  and  practical  commercial  enterprise  for  the   flor>i ' 
He  found  in  his  later  experiments,  as  in  the  earlier,  that  etherizai  «< 
of  rhubarb  plants  for  winter  forcing  resulted  in  an  increases!  yi'  - 
but  that  freezing  of  the  rhubarb  clumps  at  least  early  in  the  sea-- 
as  is  generally  done  in  rhubarb  forcing,  is  a  necessary  preliiniDar. 
process,  since  etherization  does  not  seem  to  perform  the  .same  fw. 
tion  as  freezing.     He  is  of  the  opinion,  however,  that  actual  fn^^ii  ^r 
may  not  be  necessary  for  late  forcing. 

The  action  of  ether  on  asparagus,  potato  tubers,  apple,  and  |»j  • 
seeds  was  also  studied  in  the  Vermont  Station  experiment'^. 

There  seems  to  be  some  evidence  of  a  resiwnslve  action  on  the  part  i*(  »• 
paragus  to  ether,  but  the  results  secured  thus  far  are  so  InconcluslTe  «• 
preclude  definite  statement. 

Dormant  potato  tubers  were  treated  similarly  as  was  the  rhnbarlK  but  lu 
case  was  there  evidence  of  either  beneficial  or  deleterious  effect  upon  veset*ti.  . 

The  etherization  of  apple  see<ls  did  not  visibly  accelerate  gennlnaibHi :  ^ 
from  the  data  now  at  hand  Is  there  likelihood  that  any  beneficial  rewilt*  " 
accrue  from  the  etherization  of  palm  seeda 
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The  use  of  anesthetics  would  seem  to  have  some  promise  of  prac- 
tical value  in  the  forcing  of  plants,  especially  as  an  aid  in  more  com- 
j)letely  controlling  the  period  of  maturing  of  the  desired  product, 
but  undoubtedly  many  of  the  details  of  the  practical  applications  of 
the  method  and  the  limits  of  its  usefulness  remain  to  be  worked  out. 

FATTENINO  CATTLE  FOB  MABKET.« 

In  connection  with  extensive  studies  of  problems  concerned  with 
fattening  cattle  for  market,  the  Missouri  Experiment  Station  has 
collected  information  from  nearly  1,000  of  the  most  successful  cattle 
feeders  in  Missouri,  Iowa,  and  Illinois,  which  represents  experiences 
extending  over  periods  of  nearly  twenty  years  and  with  an  aggregate 
of  approximately  2,000,000  cattle.  The  station  has  recently  published 
a  digest  of  these  data  and  the  results  of  the  numerous  experiments 
on  a  wide  range  of  topics  concerned  with  fattening  cattle  which  have 
been  carried  on  bv  the  station. 

In  the  opinion  of  Director  H.  J.  Waters,  who  has  compiled  and 
summarized  this  information,  methods  which  are  based  on  the  expe- 
rience of  successful  men  are  in  general  satisfactory. 

The  practical  man  In  the  lonj?  ran  arrives  at  correct  conclusions  on  the  main 
[x>ints  Involved  in  his  practice.  A  theory  that  runs  counter  to  the  conclusions 
of  men  of  long  experience  or  to  the  principles  of  a  long  established  practice 
Hhould  be  well  considered  and  should  have  the  support  of  extensive  and  accu- 
rate experimental  data  before  being  accepted. 

The  duration  of  the  feeding  period  is  a  matter  of  great  importance 
in  successful  cattle  feeding.  As  shown  by  the  data  collected  from 
practical  feeders,  the  average  length  of  the  full  feeding  period  was 
one  hundred  and  seventy-seven  days,  or  practically  six  months. 
Little  variation  from  this  average  was  noted,  and  this  factor  seems 
to  be  fairly  well  established. 

In  Missouri  the  weight  of  the  steer  returning  the  gi'eatest  profit 
was  1,345  pounds,  in  Iowa  1,358  pounds,  in  Illinois  1,390  pounds,  and 
in  Nebraska  1,400  pounds,  or  on  an  average  1,367  pounds.  In  gen- 
eral 1,500  to  1,600  pound  steers  have  not  been  profitable. 

Cattle  were  put  on  full  feed  at  2  years  of  age  by  40  per  cent  of  the 

feeders  and  by  24  per  cent  at  2^  years  of  age. 

Evidently  the  corn-belt  cattle  feeder  is  not  yet  making  baby  beef.  This  is 
due  to  the  fact  that  older  cattle  feed  more  uniformly,  finish  in  a  shorter  time, 
and  with  less  attention  to  the  details  of  feeding.  Of  even  more  importance 
j^erhaps  is  the  fact  that  older  cattle  may  be  bought  as  feeders  with  enough 
more  margin  than  young  cattle  to  make  the  feeding  oi)eratlon,  on  the  whole, 
more  profitable.  It  is  furthermore  shown  that  aged  cattle  are  in  somewhat 
better  demand  on  the  market,  especially  if  somewhat  underdone  or  of  plain 
quality. 


<>  Compiled  from  Missouri  Sta.  Bui.  76. 
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111  the  matter  of  the  most  favorable  season  for  fattening  cattK 
practical  feeders  consulted  showed  a  decided  preference  for  suini..- 
or  at  least  for  some  season  other  than  winter.   The  experiments  frli- 
Director  Waters  has  summarized  show  that  cattle  gained  much  fA>t» 
in  summer  than  in  winter  and  at  about  four-fiftlis  the  cost  of  wi:.!- 
feeding.    It  was  also  apparent  that  pigs  following  summer- fed  t^u  • 
made  better  gains  and  that  less  labor  is  required  for  feeding,  haul  . 
manure,  etc. 

Gains  are  cheaply  made  on  grass  alone,  but  are  low-priced,  becAuse  the  ttrr 
are  not  in  marketable  condition  and  must  be  sold  as  feeders  with  8ufficf«Dt  l 
gin  to  enable  the  buyer  to  fit  them  for  market. 

The  season  of  the  year  affects  the  market  demand  of  cattle.  Certain  w«tJ  ■ 
and  classes  are  required  for  certain  seasons,  while  other  weights  and  rl.»**- 
will  meet  the  best  demand  at  other  seasons.  The  steer  that  \»  staple  th»»  '* 
round  is  the  thick-fleshed  native,  weighing  from  1,200  to  1,400  |iotmd&  '^ 
class  answers  the  demand  of  the  dresse<l  lieef,  the  live  export,  the  dead  ex?*' 
and  the  eastern  shipper  trade.  Or,  all  classes  of  buyers  uae  a  i^reater  or  - 
number  of  these  cattle  throughout  the  year,  making  them  staple  at  steady  it>- 

Yearlings  weighing  900  to  1,100  i)Ounds  when  well  finished  ami  not  c>fftT»-: 
t(K>  large  numbers  find  a  steady  market  and  a  good  demand  throughout  tb** } 
When  plain  in  quality,  or  somewhat  underdone,  or  when  a  little  oversuj*?*' « 
the  price  declines  sharply,  because  this  class  has  a  more  limited  acie  th»L  *■ 
dressed  beef  steer  just  described.     . 

Three-year-old  cattle  weighing  1,500  to  1,600  i)oimd8  find  a  good  demsMi  ' 
hotel  and  resort  trade  the  year  round  if  not  offered  in  too  large  numbers,    r 
demand  is  better  one  year  with  another  from  the  latter  part  of  the  snmiot^  • 
the  1st  of  December  than  at  any  other  time  for  this  class  of  cattle.    Th*?  *!♦• « 
nee<l  to  carry  so  much  quality  or  finish  as  yearlings  or  even  dressed  beef  :^'-'* 
to  sell  at  the  highest  price  for  their  class. 

A  great  variety  of  opinions  were  expressed  as  to  the  value  of  n>'ii' 
age  in  full  feeding,  though  in  general  the  data  collected  show  f* 
feeders  were  indiflPerent  as  to  the  kind  or  quality  of  this  part  of  t'r 
ration.     Experiments  conducted  at  the  Missouri  Station  show  i-.' 
coarse  fodder  decidedly  aflferts  the  rate  and  cost  of  gain  and  the  fc/ 
of  the  cattle.    It  has  been  found  that  with  cattle  bringing  5  oral- 1 
pound  corn  combined  with  clover  hay  and  cowpea  hay  wai?  wrr' 
8.25  cents  more  per  pushel  than  when  combined  with  timothy. 

A  large  roughness  consumption  does  not  necessarily  mean  a  diajinisbeii  tr* 
consumption.    If  the  roughness  be  a  legume  hay,  such  as  clover,  or  «iwjini*    * 
alfalfa,  the  amount  consumed  will  be  materially  larger  than  when  ft  Is  tiJiMt'k 
or  com  stover,  or  prairie  hay,  or  millet,  and  at  the  same  time  the  cattle  %vll>  «* 
a  larger  amount  of  grain.    The  extra  amount  of  protein  in  the  legume  h«r  is 
the  effect  of  stimulating  a  larger  total  consumption  of  feed,  a  conaidefftble  i""* 
tiou  of  which  is  grain. 

As  regards  the  value  of  shelter  in  full  feedhng.  It  is  shown,  as  a  result  of  t 
years*  experimental  work,  that  steers  on  full  feed  gain  more  rapidly  aad  «■•«- 
what  more  economically  when  having  access  to  an  open  8hed«  or  ev«D  wbet  »' 
fined  in  an  ot)en  lot,  than  when  sheltered  in  a  well  ventilated  bam. 

There  is  a  direct  relation  between  the  quality  and  condition  of  the  f^ed  s  ti ' 
case  and  readiness  with  which  cattle  may  be  accustomed  to  it.    Oittle  Ua.^ 
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gotten  on  full  feed  more  quickly  when  coarse  and  relatively  unpalatable  material 
8  used  than  when  highly  nutritious  and  well  prepared  feeds  are  used.     •     ♦     • 

The  amount  of  margin  required  to  cover  the  expense  of  fattening  and  pay  a 
»roflt  is  governed  by  a  variety  of  circumstances.  Younger  cattle  require  a 
smaller  margin  than  older  cattle,  because  they  make  cheaper  gains.  Short  fed 
;attle  a  smaller  margin  than  long  fed  cattle,  because  the  costs  of  gains  Is  higher 
;he  longer  cattle  are  on  feed.  Cattle  of  high  quality  require  a  narrower  margin 
:hnn  cattle  of  iK>or  quality  because  of  the  higher  price  at  which  they  sell  when 
Mulshed.  A  larger  margin  Is  required  In  winter  than  in  summer,  because,  it  re- 
quires more  feed  to  make  a  ix>und  of  gain.  The  higher  the  price  of  feed,  the 
larger  the  margin  required,  unless  the  price  of  finished  cattle  has  corresiwnd- 
iugly  increased. 

The  fanners  interviewed  reported  an  average  margin  of  $1.02  per  hundred 
for  a  six  months  feed  on  2-year-old  cattle  In  the  summer.  It  is  estimated  that  f(»r 
I  similar  fee<l  in  winter  approximately  $1.50  would  be  required. 

It  was  apparent  from  the  data  collected  that  the  average  feeder 
^ives  comparatively  little  attention  to  the  preparation  of  feed. 
iVbout  one-half  of  the  feeders  in  Missouri,  Illinois,  and  Iowa  use  ear 
corn  exclusivelv,  and  if  the  feeders  are  included  who  use  ear  corn 
for  part  of  the  fattening  period  the  proportion  is  much  larger.  Con- 
sidering the  data  as  a  whole,  shelled  corn  was  fed  dry  either  exclu- 
sively or  at  some  season  of  the  year  by  about  25  per  cent  of  the  feeders 
and  corn-and-cob  meal  and  ground  shelled  corn  by  less  than  10  per 
cent  on  an  average.  A  large  number  of  the  feeders  made  more  effort 
to  supply  well  prepared  feed  at  the  end  of  the  fattening  period  than 
ut  the  beginning  or  middle,  with  the  object  of  maintaining  satisfac- 
tory gains,  as  the  feeding  progressed,  by  catering  to  the  appetite. 

At  this  time  the  system  is  loaded  with  fat  and  the  maintenance  cost  per  steer 
is  very  high;  at  the  same  time  the  api^etite  Is  variable  and  Is  disposed  to  de- 
L*Iine.  Anything,  therefore,  that  tends  to  increase  the  amount  of  food  consumed 
will  affect  favorably  the  rate  and  cost  of  gain. 

Better  preparation  is  required  in  summer  than  In  winter  feeding,  because 
the  grass  in  summer  is  more  palatable  than  the  roughage  used  In  winter,  and 
for  a  large  enough  consumption  of  grain  to  produce  a  profitable  gain  It  Is  re- 
[{ulred  that  the  grain  be  palatable.  Moreover,  grain  in  summer  Is  dry,  hard, 
rind  more  difficult  to  masticate,  and  Is  liable  to  have  been  somewhat  fouled  by 
mice  and  rats.  These  dlfilcultles  are  In  practice  usually  overcome  by  soaking 
the  com  from  twelve  to  eighteen  hours. 

Better  preparation  of  grain  Is  required  for  young  cattle  than  for  aged  anl- 
inalH,  In  order  to  stimulate  the  most  rapid  possible  gain.  This  Is  necessary  to 
inish  the  younger  animals  within  a  reasonable  time.  They  use  so  large  a  pro- 
[Mirtion  of  their  food  for  growth  that  a  high  rate  of  gain  is  necessary  to  make 
hem  fat  quickly. 

'I'he  I'eal  retison  for  pretmring  grain  for  cattle  is  not  to  reduce  the  proportion 
>f  grain  [msslng  through  the  animal  undigested,  but  rather  to  Increase  the  rate 
if  gain.  This  is  so  because  whatever  i>art  of  the  grain  the  steer  falls  to  utilize 
the  hogs  which  follow  the  cattle  will  utilize  to  good  advantage. 

The  feeder  Is  interested  primarily  In  the  aggregate  gain  of  steer  and  hog 
>er  unit  of  grain  fed,  and  can  not  afford,  under  the  ordinary  farm  conditions, 
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to  invest  niucli  labor  and  money  in  the  preparation  of  feed  whicb  iixiroanw  tbc 
steer  gains  wholly  or  mainly  at  the  expense  of  the  hog  gains.  So  long  an  th# 
food  is  offered  in  palatable  enough  form  to  make  the  steer  gain  at  a  ni'ii: 
rate  and  make  him  fat  in  a  reasonable  time,  the  feeder  Is  not  Interc^efl  rn 
how  much  ))as8es  thi*ough  the  steer  unmasticated  or  nndlgefrted.  becan«p  f'f 
hog  will  make  good  use  of  It. 

Taking  the  average  price  of  all  fat  hogs  and  all  the  fat  steers  fiold  iiv  tkr 
Chicago  market  for  the  past  twenty-four  years.  It  has  been  found  that  tlir 
hogs  have  brought  a  higher  price  per  pound.  It  will  be  accepted  wfrhout  tnn 
ment  that  less  food  is  requii;ed  to  make  a  pound  of  gain  on  hogs  than  cm  cbtt.^. 
As  a  rule,  therefore,  the  hog  end  of  the  cattle  feeding  operation  i»  more  ppf*' 
able  than  the  cattle  end. 

The  number  of  hogs  required  to  utilize  the  waste  per  steer  will  rary  gmit  ^ 
with  the  character  of  the  feed,  the  way  in  which  it  is  prepared,  and  witli  t!i 
size  and  age  of  the  cattle.    The  range  would  be      *     ♦     ♦    at  the  rate  of  twi»  f^^ 
three  hogs  per  steer  on  snapped  ear  corn,  perhaps  one  and  one-half  on  hwk*" 
ear  corn,  about  one  on  shelled  corn,  and  from  one-third  to  one-half  a  bog  « 
crushed  or  ground  com. 

Whatever  factors  favor  rapid  and  profitable  gains  on  cattle,  t^xceiHing  •" 
better  preparation  of  the  feed,  are  liable  to  be  favorable  to  the  hoR  that  foKi'^^ 
For  example,  hogs  make  better  gains  following  cattle  fed  on  clover  or  t^mi»- 
or  alfalfa  roughness  with  corn  than  they  do  when  the  roughness  Ik  ttiuctt* 
millet,  or  sorghum.  Likewise  there  is  a  material  benefit  to  the  hog  by  f«>»^i  . 
the  steer  a  limited  amount  of  linseed  meal.  There  is  also  a  benefit  to  thr  Nv 
from  feeding  cotton-seed  meal  to  the  steer,  although  it  is  less  markM  tl  « 
when  linseed  meal  is  used. 

It  is  almost  as  profitable  to  use  a  supplemental  feed  like  tankage  cr  lbi>*<^l 
meal  for  hogs  that  are  following  cattle  as  for  those  that  are  being  fed  ou  fr^^ 
grain.     Esi)ecially   is  this  true  of  hogs  following  cattle  fe<l  on  straight  '"•• 
with  timothy  or  stover  for  roughness  in  winter  or  blue  grass  or  timoth\  i-.* 
ture  in  summer.     Likewise  a  clover,  alfalfa,  cowpea,  or  soja-bean  panturr'  i"r 
hogs  following  cattle  will  aflPect  just  as  favorably  the  profits  as  though  the  Wie* 
were  not  following  cattle.     In  view  of  the  fact  that  a  considerable  iiart  **S  :  * 
profit  of  steer  feeding  is  in  the  hog  gains,  it  is  imiiortant  that  moat  rar^f. 
attention   be  given    to  the  hogs,   in   order   that   the   maximum   gain    rasT  * 
secured. 

An  abundant  supply  of  pure  water  convenient  to  the  feeding  bunks  aiMi  *•• 
the  grazing  grounds  is  absolutely  im|>erative.  It  is  fatal  to  good  remlo  *" 
require  the  cattle  to  travel  long  distances  to  water  or  to  drink  from  pm^  ••• 
troughs  that  are  befouled  by  hogs  or  other  stock.  A  steer  on  full  ferd  «»«' 
under  the  strain  of  rapid  production  requires  a  large  quantity  of  water  dail:^. 

Cattle  that  are  being  fattened  should  be  fed  with  the  utmoiit  regutarr^ 
should  be  kept  as  quiet  as  possible,  and  should  be  encouraged  to  lie  down  «V^ 
not  eating.    They  should  never  be  frightened  or  disturbed  In  any  way. 

Changes  in  feed,  location,  or  surroundings  of  cattle  that  are  fat  should  &f  ««r 
be  made,  except  such  as  are  decidedly  for  the  better,  and  even  then  sbooUl  "• 
made  only  when  most  imperative. 

COTTON-SEED  MEAL  KSB  COKN  SILAGE  FOB  DAISY  GOW&' 

John  Michels  and  J.  M.  Burgess,  of  the  South  Carolina  StatioD, 
state  that  "  there  is  a  prevailing  belief  that  when  ootton-seed  naeal  i* 

«  Compiled  from  South  Carolina  Sta.  Bui.  131. 
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Fed  for  long  periods  in  quantities  exceeding  4  pounds  per  cow  daily 
he  health  of  the  animals  will  be  more  or  less  injuriously  affected," 
>ut  in  a  series  of  experiments  which  they  report  it  was  found  that 
•otton-seed  meal  may  be  fed  in  conjunction  with  good  com  silage  to 
he  extent  of  from  5  to  6  pounds  per  cow  daily  without  affecting  the 
lealth  of  the  animals.  Indeed  such  a  ration  appeared  to  keep  the 
•ows  in  an  imusually  good  state  of  health.  A  ration  consisting  of 
*otton-seed  meal  and  good  corn  silage  was  consumed  by  the  cows  with 
n"eat  relish,  which  was  in  no  way  lessened  when  the  feeding  of  such 
I  ration  was  continued  for  a  period  of  five  months. 

No  bad  effects  were  noticeable  from  the  practice  of  feeding  cotton-seed  meal 
ind  com  silage  separately.  On  the  contrary,  such  a  practice  appears  to  have 
iistinct  advantages  over  the  common  practice  of  mixing  the  meal  with  the 
*r)ughage.  Our  results,  therefore,  tend  to  disprove  the  prevailing  belief  that 
ieavy  concentrates  like  cotton-seed  meal  will  act  detrimentally  on  the  health 
)f  cows  when  fed  unmixed  with  more  bulky  feeds. 

Cows  fed  exclusively  on  cotton-seed  meal  and  corn  silage  for  a  i>eriod  of  five 
months  exhibited  no  craving  for  dry  roughage,  but  always  preferred  silage  to 
food  hay. 

According  to  the  herd  records,  the  cows  yielded  more  milk  and  butter  fat 
luring  this  experiment  than  during  any  corresponding  period  in  previous  yeara 
Cotton-seed  meal  and  rich,  well  matured  com  silage  constitute  an  excellent 
ration  for  cows  yielding  from  20  to  30  i)ounds  of  milk  daily. 

These  results  are  of  special  importance  because  cotton-seed  meal 
and  corn  silage  form  by  far  the  cheapest  dairy  feeds  available  to 
Jairymen  in  South  Carolina  and  elsewhere  in  the  South.  It  is  stated 
that  the  cost  of  such  a  ration  is  only  slightly  more  than  half  that  of 
the  common  dairy  ration  now  fed  in  the  State. 

The  good  results  obtained  in  these  experiments  in  the  exclusive 
feeding  of  cotton-seed  meal  and  corn  silage  as  a  dairy  ration  was  at- 
tributed largely  to  the  fact  that  the  corn  silage  was  made  from  well 
matured  com  rich  in  grain,  making  it  especially  rich  in  carbohy- 
drates, for  it  is  explained  that  unless  silage  is  especially  rich  in  grain 
I  ration  consisting  entirely  of  corn  silage  and  cotton-seed  meal  will 
je  deficient  in  nonnitrogenous  matter  (carbohydrates). 

It  is  believed  that  "  with  cotton-seed  meal  furnishing  an  unusually 
•heap  protein  supply,  and  with  the  great  yields  of  com  possible  in 
this  State  ♦  ♦  *  milk  can  be  produced  as  cheaply,  if  not  more 
cheaply,  in  South  Carolina  than  in  any  other  portion  of  the  world." 


CARBONATED  HILK.0 

L.  L.  Van  Slyke  and  A.  W.  Bosworth,  of  the  New  York  State 
Station,  report  that  in  making  a  study  of  the  chemical  changes  which 

o  Compiled  from  New  York  State  Sta.  Bui.  292. 
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occur  in  koumiss  made  from  cows'  milk  it  was  noticed  that  lactic  ax-:<. 
formed  much  moi'e  slowly  in  the  koumiss  than  in  ordinary  mr. 
This  was  found  to  be  due  to  the  action  of  carbon-dioxid  ga^  uiHi^r 
pressure. 

A  series  of  experiments  was  therefore  undertaken  to  ascertain  :.  - 
effect  of  carbon  dioxid  under  different  pressures  upon  the  develop 
ment  of  lactic  acid  in  milk.  These  experiments  were  made  with  < ! 
fresh  separator  skim  milk,  (2)  fresh  whole  milk  drawn  and  handk*. 
under  good  hygienic  conditions,  (3)  fresh  skim  milk  pa£(teuri2«J  *' 
185°  F.,  and  (4)  fresh  whole  milk  pasteurized  at  185^  F. 

The  best  results  were  secured  when  newly  pasteurized  milk  or  cleanly  drtT 
fresh  milk  was  treated  with  carbon  dioxid  in  a  tank,  such  as  to  used  in  botMi 
establishments  in  preparing  carbonated  drinks,  and  then  |>laced  iu  aiphuo  >»' 
ties.  When  charged  under  pressures  of  from  70  to  75  pounds  and  kept  at  tf-  • 
peratures  ranging  from  35 **  to  60",  bottles  of  clean  fresh  milk  or  iMBUtir  /- 
milk  kept  from  four  to  five  months  without  peixeptible  increase  iu  acldit>. 

Milk  carbonated  under  a  pressure  of  70  pounds  comes  from  the  bottle  i> 
foamy  mass,  more  or  less  like  koumiss  that  is  two  or  three  days  old.     Ii  ha*  j 
slightly  acid,  pleasant  flavor,  due  to  the  carbon  dioxid,  and  has  a  !M>iDe«t. 
more  salty  taste  than  ordinary  milk.    In  the  case  of  carbonated  milk  pusir  . 
ized  at  185°  F.,  there  is,  of  course,  something  of  a  "  cooked  "  taste.     Tboiurt  •  ■ 
cream  separates  in  the  bottle,  it  is  thoroughly  remixed  by  a  little  shalciitf  * 
the  milk  comes  from  the  bottle,  and  there  is  no  appearance  of  seiMiFftte  w 
cles  of  cream.    All  who  have  had  occasion  to  test  the  quality  of  car^*!:*." 
milk  as  a  beverage  agree  in  regarding  It  is  a  pleasant  drink.     In  the  ra^ 
milk  bottled  under  a  pressure  of  150  pounds  of  carbon  dioxid,  the  milk  <1rt 
ered  from  the  siphon  is  about  the  consistency  of  whipped  cream,  bat«  on  <9.>.'i 
ing  a  short  time  it  changes  into  a  readily  drinkable  condition. 

Carbonated  milk  furnishes  a  pleasant  beverage,  and  it  is  sugge4(M 

that  it  may  find  practical  use  as  a  healthful  drink  and  as  a  valua^ ' 

food  for  invalids  and  children  in  cases  where  ordinary  milk  doe*  nw 
digest  well. 

It  is  pointed  out  that  in  order  to  prepare  carbonated  milk  suat-*- 

fully  "  the  milk  should  be  drawn  so  as  to  be  as  free  as  possible  fr»- 

dirt,  and  promptly  cooled  below  45°  F.     It  should  be  carboiui'^ 

within  a  few  hours.    All  the  vessels  with  which  the  milk  come- 

contact,  from  milking  to  bottling,  should  be  carefully  sterilize«i  '•- 

fore  use.    In  case  milk  can  not  be  carbonated  quite  promptly  af*'" 

drawing,  it  should  be  thoroughly  pasteurized  before  being  charr* 

and  bottled." 

PBESERVATION  OF  FENCE  POSTS.' 

As  H.  F.  Weiss  in  a  recent  circular  of  the  Forest  Service  of  tii  - 
Department  points  out,  it  is  each  year  becoming  more  diflk*uh  '■ 
secure  satisfactoiy  fence  posts,  and  since  substitutes  such  as  nrr^ 

"Compiled  from  Wyoming  Sta.  Bui.  75;  Rpt.  1807,  p.  29;  L\  S.  I>ept.  Sff* 
Forest  Service  Circ.  117. 
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forced  concrete  and  iron  are  probably  too  costly  to  compete  with 
jTooden  posts,  the  only  solution  of  the  difficulty  lies  in  the  use  of 
cheaper  woods  and  in  preventing  decay  by  preservative  treatment. 

A  great  variety  of  preservative  treatments  have  been  tried  with 
varying  success.  B.  C.  Buffum,  of  the  Wyoming  Experiment  Sta- 
ion,  reports  that  he  has  been  able  to  preserve  pitch-pine  posts  with 
>ut  little  injury  for  sixteen  years  by  dipping  the  lower  ends  of 
:he  posts  in  crude  petroleum  to  a  sufficient  distance  to  come  above 
he  ground  line  when  the  posts  are  set,  and  burning  off  the  oil.  He 
states  that  "  this  dipping  can  be  done  very  cheaply  and  will  undoubt- 
Hlly  pay.  A  second  method  is  to  simply  dip  2^  feet  of  the  bottom 
)f  the  posts  in  crude  petroleum  or  in  tar;  this  did  fairly  well.  The 
)il  seemed  a  better  protection  to  the  posts  than  did  the  coal  tar. 
Posts  that  were  well  charred  by  burning  came  in  about  third 
^lace.     *     *     * 

There  is  Uttle  advantage  to  be  gained  by  simply  oiling  or  tarring  a  baud 
to  protect  the  post  from  dry  rot  where  it  comes  through  the  ground,  and  less 
from  any  treatment  of  only  a  portion  below  the  ground.  Such  oil  band  helped 
[^reserve  the  post,  but  the  time  taken  to  apply  the  oil  in  this  manner  won  1^1 
aiake  it  more  expensive  than  dipping  the  entire  lower  end  of  the  post. 

Tlie  Forest  Service  has  made  a  very  careful  study  of  the  subject  of 
preservation  of  posts,  and  has  obtained  the  most  satisfactory  resultsi 
[)n  the  whole  with  the  creosote  treatment.  The  chief  merit  of  this 
treatment  is  that  it  renders  inferior  woods  as  serviceable  as  those  of 
botter  quality,  thus  saving  the  latter  for  other  purposes  and  aiding  in 
conserving  the  rapidly  diminishing  supply  of  the  more  valuable 
woods. 

The  process  of  treatment  with  creosote  has  been  greatly  cheapened 
l)v  what  is  known  as  the  "  open-tank "  method  introduced  bj^  the 
Forest  Service.  It  is  stated  that  the  necessary  equipment  for  this 
treatment  can  be  installed  at  a  co^  of  from  $30  to  $45,  or  for  much 
less  if  an  old  boiler  is  used.  The  essential  requirements  are  that  the 
?reosote  shall  be  heated  to  about  215°  F.  and  that  the  butts  of  the 
)osts  shall  be  submerged  up  to  about  6  inches  above  their  ground  line. 
\  tank  with  a  bottom  12  square  feet  in  area  has  been  found  of  suffi- 
cient size  for  treating  forty  to  fifty  6-inch  posts  a  day,  or  double  that 
number  when  two  runs  per  day  can  be  made,  as  is  possible  with  lodge- 
)ole  pine  posts.  The  amount  of  creosote  absorbed  was  found  in  the 
Forest  Service  experiments  to  vary  from  one-tenth  gallon  with  Eu- 
calyptus posts  to  seven-tenths  gallon  with  sycamore,  cottonwood,  and 
lodgepole  pine.  At  the  time  these  experiments  were  made  the  price 
jf  creosote  varied  from  10  cents  per  gallon  in  the  East  and  Middle 
West  to  27  cents  per  gallon  in  the  Rocky  Mountain  States,  and  was 
ibout  16  cents  per  gallon  on  the  Pacific  coast.    On  the  basis  of  these 
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figures  it  is  estimated  that  the  cost  of  treating  a  post,  varied  froni  I 
to  15  cents. 

In  experiments  with  the  preservative  treatment  in  Idaho  it  ^?* 
found  that  the  durability  of  lodgep'ole  pine  posts  was  increase<l  -^  • 
teen  years.     On  this  basis,  and  notwithstanding  the  high  pricf » f 
creosote  in  Idaho,  it  is  estimated  that  by  treating  the  posts  there  wi«. 
saving  with  interest  at  6  per  cent  of  2  cents  per  post  yearly.    It  • 
pointed  out  that  since  the  resistance  of  all  treated  posts  to  deraj . 
alike  regardless  of  the  kind  of  wood  only  the  cheaper  kinds  of  wim 
should  be  used  for  posts,  and,  further,  that  as  sapwood  is  Dh•^ 
readily  impregnated  with  creosote  than  heartwood,  posts  contaii.  : 
much  sapwood  are  to  be  preferred  to  those  which  are  largfh  ■• 
heartwood.     It  is  quite  important  that  the  post^  should  be  tir  •!' 
before  they  are  treated  or  set.     ''  They  should  be  cut  at  least  a  mv:.' 
before  treatment.     Wood  dries  fastest  in  spring  or  summer,  but  «;■ 
those  species  which  check  badly,  such  as  the  oaks,  cutting  is*  best  .1«j 
in  autumn  or  early  winter." 

Both  the  inner  and  outer  bark  should  be  completely  removed  Ut< '» 
treatment.     Round  posts  are,  as  a  rule,  preferable  to  split  po^ts. 

If  butt  treatments  In  the  open  tank  can  not  be  given,  and  yet  some  pre*^ 
tive  method  is  desired,  plunge  the  butts  of  the  posts  into  a  veesel  of  hot  cf^«  * 
or  curbolineum  or  apply  either  liquid  with  a  brush.  A  long  bath  iti  hut  *>- 
sote,  follower!  by  a  shorter  one  in  cold  creosote,  will  probably  give  bHU  rr»  *• 
Usually  woods  with  a  iK>rous  structure,  like  the  poplars,  can  be  treated  u  » 
easily  than  dense  woods,  like  the  oaks,  and  hence  need  not  be  left  in  the  cn**^' 
for  so  long  a  time. 

The  tops  of  posts  should  be  cut  slanting,  preferably  with  an  <«v 
so  that  the  rain  will  not  remain  on  them.     If  cut  with  a  saw  the  j^m 
should  be  greater. 

Setting  posts  small  end  downward  has  no  effect  in  checking  Jr  - 

There  is  some  advantage  from  piling  stones  around  the  base  ut  i- 
posts  or  setting  them  in  masonry  or  concrete,  but  not  enouiri* 
justify  the  cost. 

Charring  the  butt  of  the  post,  if  properlj^  done,  gives  good  re-  •'* 
The  posts  in  this  case  should  be  thoroughly  dry  and  the  chinu 
should  extend  at  least  6  inches  above  the  ground  line. 

Soaking  posts  in  solutions  of  copper  sulphate  or  mercuric  chJo 
is  not  considered  a  practical  method  of  treatment. 

Good  results,  particularly  with  soft  woods  like  sycamore  and  '^-^ 
tonwood,  have  sometimes  been  obtained  by  boring  holes  diagona  ■ 
into  the  posts  just  above  the  ground  line  and  filling  them  with 
preservative  solution,  such  as  various  forms  of  coal  tar,  but  it  4u» 
be  borne  in  mind  that  the  posts  are  weakened  by  the  boring  of  -' 
holes. 
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THE  USE  OF  THE  SPLIT  LOG  DRAG  ON  EARTH 

ROADS. 


nrTAODxrcTioH. 

The  earth  road  is  by  far  the  most  common  type  of  highway  in  this 
country.  Its  cheapness  in  comparison  with  other  types  of  construc- 
tion and  the  absence  in  many  sections  of  the  country  of  rock,  gravel, 
or  other  hard  natural  materials  for  road  building  will  render  its  use 
necessary  for  many  years  to  come. 

There  are  at  present  in  this  country  about  2,000,000  miles  of  such 
roads,  most  of  which  must  be  maintained  by  some  means  more  or  less 
inexpensive.  The  spUt-log  drag  is  of  great  service  on  roads  of  this 
class,  and  an  increasing  mileage  of  the  rural  highways  of  this  country 
is  being  kept  in  repair  economically  and  well  by  the  use  of  this  simple 
implement.  It  is  now  in  use  in  many  States  of  the  Union  and  in 
foreign  countries  also,  and  its  adoption  in  most  localities  where  there 
are  earth  roads  will  doubtless  increase. 

The  aim  in  writing  this  bulletin  has  been  to  give  a  concise  descrip- 
tion of  the  construction  of  the  split-log  drag  and  the  method  of  using 
it  which  will  give  the  best  results.  The  ditch  cleaner,  another  useful 
implement  for  use  on  earth  roads,  has  also  been  briefly  described. 

THE  COHSTEUCTIOir  OF  A  SPLIT-LOG  DEAO. 

The  author  has  experimented  with  a  great  variety  of  devices  for 
road  dragging,  but  has  found  the  two-slab  log  or  plank  drag  with 
liberal  **set  back''  the  most  satisfactory.  Double  drags  for  working 
both  sides  of  the  roadway  simultaneously  have  been  tried  with  only 
limited  success.  The  reason  for  this  lies  in  the  fact  that  both  sides 
of  an  earth  road  are  never  exactly  alike.  This  causes  the  two  parts 
of  the  drag  to  work  unevenly  and  to  interfere  with  each  other.  It  is 
also  impossible  for  one  man  to  operate  both  parts  successfully,  as  will 
be  shown  later  on. 

Two  mistakes  are  commonly  made  in  constructing  a  drag.  The 
first  lies  in  making  it  too  heavy.  It  should  be  so  light  that  one  man 
can  easily  lift  it.  Besides,  a  light  drag  responds  more  readily  to  various 
methods  of  hitching  and  to  the  shifting  of  the  position  and  weight  of 
the  operator,  both  of  which  are  essential  considerations  and  are  dis- 
cussed more  fully  under  the  head  '*How  to  use  a  drag'*  (p.  9).  A 
drag  can  be  made  heavier  at  any  time  by  proper  weighting. 

The  other  mistake  is  in  the  use  of  squared  timbers,  instead  of  those 
with  sharp  edges,  whereby  the  cutting  effect  of  sharp  edges  is  lost  aad 
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the  drag  is  permitted  to  glide  over  instead  of  to  equalize  the  irr^u: 
ities  in  the  surface  of  the  road.     These  mistakes  are  due  partly 
badly  drawn  illustrations  and  plans  of  drags  which  have  occasioBil  - 
appeared  in  newspapers  and  partly  to  the  erroneous  idea  that  i'.  .• 
necessary  that  a  large  amount  of  earth  shall  be  moved  at  one  tii' 

A  dry  red  cedar  log  is  the  best  material  for  a  drag.  Red  elm  a: 
walnut  when  thoroughly  dried  are  excellent,  and  box  elder,  .^ '' 
maple,  or  even  willow  are  preferable  to  oak,  hickory,  or  ash. 

The  log  should  be  7  or  8  feet  long  and  from  10  to  12  inches  in  dix 
eter,  and  carefully  split  down  the  middle.     The  heaviest  and  f-' 
slab  should  be  selected  for  the  front.     At  a  point  on  this  front  slm* 
inches  from  the  end  that  is  to  be  at  the  middle  of  the  road  locate'  ti 
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Fio.  1.— Plan  and  elevation  of  split-log  drag. 

center  of  the  hole  to  receive  a  cross  stake  and  22  inches  from  the  ««tl ' 
end  of  the  front  slab  locate  the  center  for  another  cross  stake.    T  ■ 
hole  for  the  middle  stake  will  lie  on  a  line  connecting  and  halfv- 
between  the  other  two.     See  figure  1.     The  back  slab  should  now  ■ 
placed  in  position  behind  the  other.     From  the  end  which  is  to  U  • 
the  middle  of  the  road  measure  20  inches  for  the  center  of  the  »'r  ' 
stake,  and  6  inches  from  the  other  end  locate  the  center  of  the  out> 
stake.     Find  the  center  of  the  middle  hole  as  before.     When  ib'^ 
holes  are  brought  opposite  each  other,  one  end  of  the  back  alab  «  ' 
lie  16  inches  nearer  the  center  of  the  roadway  than  the  front  ««: ' 
giving  what  is  known  as  "set  back."     The  holes  should  bo  2  inche-  • 
diameter.     Care  must  be  taken  to  hold  the  auger  pltunb  in  l^^nn: 
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hese  holes  in  order  that  the  stakes  shall  fit  properly.  The  hole  to 
eceive  the  forward  end  of  the  chain  should  be  bored  at  the  same  time. 

The  two  slabs  should  be  held  30  inches  apart  by  the  stakes.  Straight- 
:rained  timber  should  be  selected  for  the  stakes,  so  that  each  stake 
hall  fit  snugly  into  the  2-inch  hole  when  the  two  slabs  are  in  the 
proper  position.  The  stakes  should  taper  gradually  toward  the  ends. 
There  should  be  no  shoulder  at  the  point  w'here  the  stakes  enter  the 
lab.     The  stakes  should  be  fastened  in  place  by  wedges  only. 

When  the  stakes  have  been  placed  in  position  and  tightly  wedged, 
i  brace  2  inches  thick  and  4  inches  wide  should  be  placed  diagonally 
o  them  at  the  ditch  end,  as  shown  in  figure  1.  The  brace  should 
>e  dropped  on  the  front  slab,  so  that  its  lower  edge  shall  lie  within  an 
nch  of  the  ground,  while  the  other  end  should  rest  in  the  angle 
>etween  the  slab  and  the  end  stake. 
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Fio.  2.— Penpective  view  of  split-log  drag. 

A  strip  of  iron  about  3^  feet  long,  3  or  4  inches  wide  and  }  of  an 
inch  thick  may  be  used  for  the  blade.  This  should  be  attached  to  the 
Front  slab,  so  that  it  will  be  one-half  inch  below  the  lower  edge  of  the 
slab  at  the  ditch  end,  while  the  end  of  the  iron  toward  the  middle  of 
the  road  should  be  flush  with  the  edge  of  the  slab.  The  bolts  holding 
the  blade  in  place  should  have  flat  heads  and  the  holes  to  receive  them 
should  be  countersimk. 

If  the  face  of  the  log  stands  plumb  it  is  well  to  wedge  out  the  lower 
edge  of  the  blade  with  a  three-cornered  strip  of  wood  to  give  it  a  set 
like  the  bit  of  i^  plane. 

A  platform  of  inch  boards  held  together  by  three  cleats  should  be 
placed  on  the  stakes  between  the  slabs.  These  boards  should  be 
spaced  at  least  an  inch  apart  to  allow  any  earth  that  may  heap  up 
and  fall  over  the  front  slab  to  sift  through  upon  the  road  again. 
The  end  cleats  should  be  placed  so  that  they  will  not  rest  upon  the 
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cross  stakes,  but  drop  inside  them,  while  the  middle  cleat  can  * 
shifted  to  either  side  of  the  middle  stake.  These  cleats  should  extei. 
about  an  inch  beyond  the  finished  width  of  the  platform. 

An  ordinary  trace  chain  is  strong  enough  to  draw  the  implemer: 
provided  the  clevis  is  not  fastened  throtigh  a  link.  The  chain  shod , 
be  wrapped  aroimd  the  rear  stake,  then  passed  over  the  front  sLi> 
Raising  the  chain  at  this  end  of  the  slab  allows  the  earth  to  drift  p: 
the  face  of  the  drag.  The  other  end  of  the  chain  should  be  pa>^ - 
through  the  hole  in  the  end  of  the  slab  and  is  held  by  a  pin  p&i<» 
through  a  link.     One  and  one-half  trace  chains  are  sufficient. 

In  many  logs  the  grain  runs  arotmd  the  tree  in  such  a  war  ''- 
when  split  the  slabs  will  be  in  a  ''wind."    If  this  wind  is  not  m<? 


Fig.  3.— Plan,  front  and  Bide  views  of  plank  drag. 

than  4  inches  in  8  feet,  the  timber  can  be  used  to  good  advanla;?  ' 
setting  it  so  that  the  blade  end  of  the  log  shall  slant  forward  when  * 
other  end  is  perpendicular.  The  construction  of  the  drag  in  this* j^ 
is  the  same  as  given  above,  but  care  must  be  taken  that  the  r  " 
bored  to  receive  the  stakes  are  plumb.  No  wedging  imder  the  I '^'' 
edge  of  the  blade  is  necessary  in  using  such  a  log. 

Drags  are  often  constructed  of  planks  instead  of  logs.  Then 
nothing  in  the  construction  of  a  plank  drag  that  calls  for  particii'*' 
mention  except  the  strengthening  of  the  planks  along  their  mi- :  • 
line  by  a  2  by  6  inch  strip,  as  is  shown  in  figure  3.  A  triangular  ^t•'• 
may  be  used  under  the  lower  edge  of  the  blade  to  give  it  the  pn?' 
cutting  slope. 
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HOW  TO  USE  A  BKAO. 

The  successful  operation  of  a  drag  mvolves  two  principles,  which 
when  thoroughly  understood  and  intelligently  applied,  make  road 
working  with  this  implement  very  simple.  The  first  concerns  the 
length  and  position  of  the  hitch,  while  the  second  deals  with  the 
position  of  the  driver  on  the  drag.  Each  influences  the  other  to  a 
large  extent,  and  successful  manipulation  of  the  drag  is  dependent 
upon  an  understanding  of  both  of  them. 

For  ordinary  purposes  the  snatch  link  or  clevis  should  be  fas- 
toned  far  enough  toward  the  blade  end  of  the  chain  to  force  the 


Tig.  *.— Perspecllie  view  ol  plank  dr«f . 

unloaded  drag  to  follow  the  team  at  an  angle  of  45  degrees.  This 
will  cause  the  earth  to  move  along  the  face  of  the  drag  sniootlily 
and  will  give  comparatively  Ught  draft  to  the  team,  provided  the 
driver  rides  in  the  line  of  draft.  Sometimes,  however,  conditions 
are  met  which  require  special  treatment,  and  in  a  rolling  country 
such  conditions  are  not  infrequent.  Often  a  flat  place  several  rods 
in  length  or  a  seepy  spot  needs  special  attention. 

The  distance  from  the  drag  at  which  the  team  is  hitched  affects 
the  depth  of  the  cutting.     Shortening  the  chain  tends  to  lift  the 


10 

front  slab  from  the  ground ;  a  longer  hitch  causes  the  blade  to  n  * 
more  deeply.  The  length  of  hitch  may  be  regulated  by  iengtthr- 
ing  and  shortening  the  chain  at  the  end  which  runs  through  tit 
hole  in  the  blade  end  of  the  drag. 

If  small  weeds  are  to  be  cut  or  a  furrow  of  earth  is  to  be  moT^i. 
the  doubletree  should  be  attached  rather  close  to  the  ditch  end  •>' 
the  drag.  The  drag  will  now  move  nearly  ditch  end  foremoet.aLi'. 
the  driver  should  stand  with  one  foot  on  the  extreme  forward  tv. 
of  the  front  slab.  This  will  swing  the  drag  back  to  the  pn>f*r 
angle  and  will  cause  the  blade  to  plow.  This  hitch  requires  sl^v 
and  careful  driving  in  order  to  prevent  the  drag  from  tipping  f"^ 
ward.  If  the  blade  should  plow  too  deeply ,  as  it  may  do  in  a  «rt 
spot,  the  driver  should  shift  his  weight  toward  the  back  slab. 

If  straw  and  weeds  clog  the  blade,  they  can  usually  be  removf^' 
if  the  driver  shifts  his  weight  to  a  point  as  far  as  possible  from  tr-^ 
ditch  or  blade  end.  Similarly,  if  he  steps  quickly  away  from  ti* 
ditch  end,  the  load  of  earth  may  be  dropped  into  a  low  place  •>: 
mudhole. 

Some  attention  should  be  given  to  the  edge  of  the  blade.  In  th» 
beginning,  the  average  earth  road  requires  no  steel  plate  on  iv 
drag,  though  the  drag  will  be  better  preserved  if  the  steel  is  appii*' : 
at  first.  At  the  end  of  a  year's  work,  if  the  drawing  has  \>e^'' 
faithfully  done,  a  steel  plate  will  be  needed.  If  the  twist  of  the  1  c 
is  properly  used,  or  the  three-cornered  strip  of  wood  is  placed  uraifT 
the  blade  as  described  on  page  7,  a  flat  piece  of  steel  will  answf* 
In  case  the  blade  stands  perpendicularly  it  should  be  slightly  cup|i^' 
when  sharpened. 

Usually  two  horses  are  enough  to  puU  a  drag  over  an  ordinpxr  eat't' 
road.     When  four  horses  are  used,  they  should  be  hitched  to  the  «ini. 
by  means  of  a  four-horse  evener.     The  team  should  be  driven  ^y 
one  horse  on  either  side  of  the  right-hand  wheel  track  or  rut  the  ft 
length  of  the  portion  to  be  dragged,  and  the  return  made  over  th* 
other  half  of  the  roadway. 

The  object  of  such  treatment  is  to  move  earth  toward  the  center  * 
the  roadway  and  to  raise  it  gradually  above  the  surrounding  levf. 
While  this  is  being  accomplished,  all  mudholes  and  ruts  will  be  illlt^i 
into  which  trafiic  will  pack  the  fresh  earth. 

WHEV  TO  USE  A  DEAO. 

The  drag  does  the  best  work  when  the  soil  is  moist,  but  not  stu-kr 
The  earth  then  moves  freely  along  the  faces  of  the  slabs.  If^i- 
roadway  is  very  badly  rutted  and  full  of  holes,  it  may  be  well  t^*  i>' 
the  drag  once  when  the  ground  is  slushy.  This  treatment  is  parti*  '• 
larly  applicable  before  a  cold  spell  in  winter  when  it  is  possible  to  hn^* 
a  roadway  freeze  smooth. 
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A  smooth  road  surface  is  secured  by  this  method.  Clay,  when 
aixed  with  water  and  thoroughly  worked,  becomes  remarkably 
ough  and  impervious  to  water.  If  compacted  in  this  condition 
t  becomes  extremely  hard. 

Another  valuable  result  of  dragging  is  the  reduction  of  dust,  for 
he  particles  of  clay  cohere  so  tenaciotisly  that  there  is  but  little  wear 
vhen  the  surface  is  smooth.  Dust  on  an  earth  road  is  due  to  the 
>reaking  up  imder  traffic  of  the  frayed  and  upturned  edges  of  ruts 
ind  hoof  prints.  If  the  surface  is  smoothed  after  each  rain  and  the 
*oad  dries  hard  and  even,  no  edges  are  exposed  to  crushing  and  the 
>nly  dust  which  forms  is  that  due  to  actual  wear  of  the  road  surface. 

There  are  so  many  influences  at  work  and  conditions  are  so  varied 
n  different  localities  that  it  is  quite  impossible  to  lay  down  a  general 
rule  for  the  number  of  treatments  needed  to  keep  a  road  in  good  con- 
iition.  A  tough  clay  or  a  stiff  sandy  clay  will  resist  the  action  of 
ivheels  and  hoofs  for  a  longer  period  than  a  loam,  other  things  being 
?<iual.  Certain  sections  of  a  roadway  will  require  more  attention 
than  others  because  of  steep  grades,  seepage,  exposure  to  hillside 
virash,  etc.  The  best  guide  in  meeting  these  conditions  is  the  knowl- 
e^dge  and  experience  gained  while  dragging  the  roadway. 

There  is  one  condition,  however,  in  which  special  treatment  should 
be  given  to  a  road.  Clay  hills  under  persistent  dragging  frequently 
become  too  high  in  the  center.  To  correct  this  it  is  best  to  drag  the 
earth  toward  the  center  of  the  road  twice  and  away  from  it  once. 

USE  OF  A  DRAG  OH  EOCKT  OB  OEAYSLLT  E0AD8. 

In  soils  full  of  loose  stones  or  even  small  bowlders  the  drag  has  done 
^ood  service.  The  loose  stones  are  drawn  into  a  windrow  down  the 
center  of  the  road  while  the  earth  is  deposited  around  the  bowlders  in 
such  a  way  that  the  surface  is  leveled.  The  loose  stones  in  the  center 
of  the  road  should  of  course  be  removed.  Where  there  is  a  large  pro- 
portion of  small  stones  or  gravel  the  drag  will  keep  down  the  inequali- 
ties in  the  surface. 

COST  DATA. 

There  is  little  available  data  on  the  cost  of  maintenance  of  earth 
roads  by  dragging.  However,  there  is  no  doubt  as  to  the  economy  of 
the  drag,  either  in  first  cost  or  in  its  operation.  The  most  elaborate 
form  will  cost  but  a  few  dollars  for  material  and  labor,  while  one  man 
and  team  can  operate  it  successfully  imder  all  usual  conditions.  As 
a  consequence,  the  statements  given  below  are  well  within  reason  and 
indicate  what  may  be  accomplished  with  a  very  small  outlay. 

The  following  figures  show  the  cost  of  maintaining  ordinary  country 
roads  per  mile  per  year  without  a  drag,  and  may  be  taken  as  a  basis 
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of  the  cost  of  such  maintenance.  They  were  obtained  in  Kansas  h\ 
Prof.  W.  C.  Hoad,  of  the  University  of  Kansas,  in  1906,  and  wm 
taken  from  the  official  records  of  the  counties: 

Crawford  County f52 

Douglas  County 38 

Franklin  County 34 

Johnson  County 48 

Neosho  County 40 

Saline  CouDty 43 

The  average  cost  is  $42.50  per  mile  per  year,  and  it  may  safelj  be 
said  that  the  cost  of  dragging  would  be  trifling  in  comparison. 

Mr.  F.  P.  Sanborn <>  states:  ''The  least  expense  per  mile  [f^r 
dragging]  was  about  $1.50;  the  greatest  a  little  over  $6;  the  aver<? 
expense  per  mile  for  5^  miles  a  little  less  than  $3."  Oonunentix* 
further,  Mr.  Sanborn  declares:  ''The  writer  has  lived  by  this  pie*'^*  'i 
road  all  his  life,  and  although  we  have  had  the  extremes  of  weathr: 
this  season,  both  wet  and  dry,  not  for  forty  years  has  the  road  is 
question  been  so  free  from  mud  and  dust.  Parties  who  have  kno^B 
the  road  all  their  lives  are  agreed  that  it  never  was  in  so  good  o-fr 
dition  a  season  through." 

When  Mr.  R.  H.  Aishton,  general  manager  of  the  Chicago  «A>i 
Northwestern  Railroad,  investigated  the  work  of  the  split-log  dn^  ^ 
Sac  City,  Iowa,  preliminary  to  the  campaign  inaugurated  by  that  ci>nr 
pany  in  1905,  he  learned  that  one  township  had  experimented  «^  I 
the  drag  on  28  miles  of  highway,  for  a  year.  He  found  that  tk 
township  paid  for  the  making  of  the  drags  and  hired  men  to  u^ 
them,  including  the  original  cost  of  the  drags  when  figuring  t'-j 
expense  of  the  year's  work.  The  total  expense  for  thetwi^* 
months  averaged  $2.40  per  mile,  and  the  roads  were  reported  to  ban 
been  "like  a  race  track"  the  larger  portion  of  the  year. 

A  neighborhood  of  farmers  in  Kay  County,  Mo.,  employed  ow  f 
their  number  to  drag  a  5-mile  stretch.  He  received  compensati<m  ■' 
the  rate  of  $3  per  day.  When  the  end  of  the  year  came  and  a  set*"- 
ment  was  made,  the  cost  for  the  year  was  found  to  be  $1.66  per  k:'-- 
The  road  is  a  tough  clay  and  my  informant  declares  it  was  al«i}» 
much  better  than  the  other  roads  in  the  neighborhood. 

Prof.  William  Robertson,  of  the  Minnesota  Agricultural  Staii  r 
after  a  yearns  experience  in  dragging  a  "main  road  made  entirely;  ^' 
gumbo  without  any  sand  or  gravel,  and  which  during  the  past  }rJ 
has  shown  no  defects  either  by  rutting  or  development  of  soft  plaof^ 
fixes  the  cost  of  the  work  at  not  to  exceed  $5  per  mile. 

"Report  of  Highway  Commissioner  of  Elaine,  1906,  p.  112. 
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COHBTBITCTIOH  AlTD  USE  OF  A  DITCH  CLEAHEB. 

The  ditcher  or  ditch  cleaner  is  a  convenient  device  for  clearing 
ditches.  It  consists  of  a  guide  plank,  2  inches  by  12  inches  by  12  feet, 
and  a  mold  board,  2  inches  by  12  inches  by  8  feet.  These  are  braced 
with  a  crosspiece  3  feet  long  as  shown  in  figure  5.  The  mold  board 
should  be  shod  with  an  iron  plate  \  inch  by  4  inches  by  3  feet,  held  in 
position  with  f-inch  bolts  countersunk.  The  cross  brace  should  be 
hollowed  3  inches  on  each  side  at  the  middle,  the  hollowing  to  begin 
not  less  than  4  laches  from  each  end,  in  order  that  its  bearing  against 
the  guide  and  mold  board  planks  shall  not  be  shortened,  nor  the  nail- 
ing space  decreased.  This  is  done  to  prevent  earth  from  heaping  up 
in  front  of  the  brace.  A  light  platform  is  needed  to  make  the  use  of 
the  ditcher  safe. 


'4f^/rM^ 


Fig.  5.— Flan  of  plank  ditch  cleaner. 

The  hitch  is  made  as  shown  in  figure  5,  the  short  side  of  the  chain 
being  about  2  feet  3  inches  ia  length  and  the  long  side  8  feet  3  inches. 
The  chain  is  made  to  pass  over  the  mold  board,  so  that  it  may  clear 
itself  more  readily.  Two  or  three  horses,  according  to  the  difficulty 
of  the  particular  condition,  are  necessary  to  clear  a  ditch. 

To  secure  the  best  service  from  the  ditcher,  a  weight  of  about  200 
pounds  should  be  placed  over  the  front  end.  The  essential  thing  to 
be  gained  is  to  have  the  ditcher  maintain  a  smooth,  even  surface  on 
the  bottom  of  the  ditch.  There  is  then  no  obstruction  to  the  flow  of 
water.  This  requires  that  soft,  muddy  holes  be  passed  over  lightly 
and  hard,  high  places  be  reduced.  This  result  is  obtained  if  the 
driver  shifts  his  weight  forward  or  backward  as  a  high  point  or  a  mud- 
hole  is  approached.  If  the  driver  shifts  his  weight  forward,  the  point 
of  the  ditcher  is  driven  into  the  groimd.     If  he  moves  back,  the^ 
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TJ.  S.  Department  of  Aoricultube, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D,  C,  AprU  J,  7^v 

Sir  :  In  connection  with  the  regular  work  of  the  Office  of  Grain  In 
vestigations  conducted  for  the  past  five  years  on  experimental  hxz,- 
and  at  other  points  in  the  Southwest,  much  success  has  been  attair.'^. 
in  the  improvement  of  grain  sorghums,  particularly  in  the  product! >( 
of  dwarf  strains  of  milo  characterized  by  good  seed  production  ti  ■ 
erect  heads.    It  appears  that  much  of  this  information  is  sufficient!; 
definite  and  of  such  a  practical  nature  as  to  make  it  of  inunedi^it 
benefit  to  the  many  farmers  who  are  now  settling  in  the  semiar 
plains,  particularly  as  milo  is  one  of  the  most  satisfactory  dnr-lii' 
crops  that  can  be  employed.    This  matter  has  been  brought  together 
the  accompanying  manuscript  by  Mr.  Carleton  R.  Ball,  Agrcmom:^ 
in  Charge  of  Qrain  Sorghum  Investigations,  and  Mr.  Arthur  U 
Leidigh,  Superintendent  of  the  Amarillo  Experimental  Farm,  Am* 
rillo,  Tex.,  and  I  would  recommend  its  publication  as  a  Farnitr* 
Bulletin. 

Respectfully,  B.  T.  Galu)way, 


Chief  of  Bun 


V 


Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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MILO  AS  A  DRY-LAND  GRAIN  CROP. 


WHAT  HUO  IS. 

RELATIONSHIPS  AUD  CIl&SSTFIGATION. 

The  sorghums"  grown  in  this  country  may  be  separated  into  four 
groups:  (1)  Broom  corns;  (2)  sorgos,  or  sweet  sorghums;  (3)  kafirs, 
and  (4)  durras.  The  broom  corns  are  grown  only  for  their  brush, 
the  sorgos  for  forage  and  sirup,  the  katirs  for  grain  and  forage,  and 
the  durras  almost  exclusively  for  grain. 

?bfilo  (fig.  I)  belongs  to  the  diirra  group,  which  contains  also  white 
durra  {"  Jerusalem  com."  "  rice  com,"  "  white  Egyptian  corn  ")  and 


•  •  •  • •  2m^^%m 


Fio.   1. — B*eda  of  mllo.      o.  cIpuipH  aerd ;    b.  aped  li 
Bbowlng  &wnB  on  aplkplMs.      (1 

brown  durra  ("  brown  Egj'ptian  corn  ").  The  durras  arc  character- 
ized by  dry  and  rather  pithy  stems  and  large,  oval  or  egg-shaped, 
mostly  pendent  ("  goose-necked  ")  heads.    The  number  of  leaves  on 

■  For  further  Information  as  to  (lie  sorghHtnR,  the  reader  Is  referred  to  the 
following  Farmere'  Bulletiiix,  whk'b  will  he  seiit  free  u|)on  receipt  of  a  reiiiiest 
addressed  to  the  Secretary  of  Afcrlciiitiire:  No.  135.  "Sorghum  Sirup  Manu- 
facture"; No.  174,  "Broom  Corn";  Xo.  2-16,  "  Saccbartue  Sorghuma  (or  For- 
age " :  No.  288,  "  The  Nousaccbarliie  Sorghums." 

(5) 


each  stalk  is  only  8  to  10  on  the  average.  This  scanty  foliage  and  thr 
pithy  stems  make  them  of  little  value  for  forage  compared  witL 
kafirs  and  sorgos.  The  seeds  of  the  durras  are  larger  than  iho^  <)f 
the  kafirs  and  sorgos,  are  nearly  circular  in  outline,  and  are  usuallv 
somewhat  flattened. 
The  chief  varieties  of  the  durra  group  may  be  separated  as  foUoirv 

Seeds  white;  hulls  pale;  flower  awned WWte  dorrs 

Seeds  reddish  brown ;  hulls  pale ;  flower  not  awned Brown  dami. 

Seeds  pale  yellowish;  hulls  dark;  flower  awned  (fig.  1) 3Ji< 

OBIGIN  AND  INTSODUCTION. 

Milo  was  introduced  into  the  United  States  between  1880  and  1^^- 
and  was  first  grown  in  South  Carolina  or  Georgia.  It  came  probahh 
from  Africa,  but  this  is  not  certainly  known.  No  sorghum  brougiit 
since  from  Africa  has  been  exactly  like  milo,  though  one  found  it 
Egypt  and  called  there  durra  safra,  or  yellow  durra,  is  quite  similtr 
to  it, 

Milo  was  first  widely  advertised  and  sold  by  the  M.  W.  Johnfon 
Seed  Company,  of  Atlanta,  Ga.,  in  the  spring  of  1887.  It  >i«h 
became  distributed  over  the  South  and  as  far  west  as  Texas.  Iri 
western  Texas,  and  especially  in  the  Panhandle  region,  it  has  beamjt 
popular  and  widely  grown  because  of  its  drought  resistance  and  omi 
parative  earliness. 

COMMON  NAMES. 

Milo  was  first  known  as  "  Yellow  Millo  Maize."  The  adjectivr- 
"  yellow  "  was  applied  because  of  the  yellowish  color  of  tiie  seed^  aip 
because  a  white-seeded  sorghum,  related  to  the  kafirs,  was  then  beiiu 
sold  and  grown  as  "  White  Millo  Maize."  Many  other  names  Iwivr 
since  been  applied  to  milo.  Among  them  are  Branching  di>uri. 
Dwarf  milo,  Dwarf  milo  maize.  Dwarf  yellow  milo,  Millo^  Mill" 
maize,  Milo  maize.  Red  Egyptian  corn.  Rural  branching  sorglium. 
Yellow  branching  dhoura.  Yellow  branching  millo  maize^  Yell«»» 
branching  sorghum.  Yellow  millo  maize.  Yellow  milo,  and  Yell«»^» 
milo  maize.  Several  of  these  names  are  occasionally  applied  t« 
brown  durra  also.  Dwarf  milo,  Yellow  milo,  and  Milo  "  mniiv 
are  the  names  most  commonly  used  for  milo. 

The  name  "  milo  "  is  adopted  and  recommended  because  it  is  short 
distinctive,  and  appropriate.  The  word  '*  maize  "  should  never  t» 
used  for  milo,  as  it  confuses  this  crop  with   corn. 

VARIETIES. 

There  is  only  one  well-marked  variety  of  milo  yet  offered  for  ^•'l* 
by  seedsmen.     It  is  usually  sold  as  "  yellow  milo  "  or  ^  yellow  ua^ 
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maize.''  What  is  commonly  sold  as  "  dwarf  milo  "  is  the  ordinary 
milo  grown  on  the  dry  and  elevated  plains  of  western  Texas,  Okla- 
homa, and  Kansas,  where  it  reaches  a  height  of  4^  to  5^  feet.  It  Is 
thus  dwarfed  because  of  the  conditions  under  which  it  is  grown. 
When  its  seed  is  carried  to  lower  and  more  humid  districts  the  crop 
grows  to  a  height  of  from  7  to  10  feet,  according  to  the  conditions  of 
soil  and  moisture.  On  the  other  hand,  seed  from  this  lowland  crop 
if  taken  to  the  high  plains  will  produce  only  the  dwarfed  crop  4^  to 
6  feet  tall.  The  ordinary  "  yellow  "  milo  and  the  "  dwarf  "  milo  of 
commerce  represent,  therefore,  one  and  the  same  thing,  which  is  dis- 
cussed in  this  bulletin  simply  as  milo. 

The  only  true  "  dwarf  "  milo  known  to  the  writers  was  secured  a 
few  years  ago  from  Judge  J.  F.  Bradley,  of  Memphis,  Tex.,  who 
states  that  the  original  seed  was  brought  from  Oklahoma.  So  far  as 
known,  this  dwarf  strain  (see  fig.  4)  is  not  yet  handled  by  seeds- 
men. It  is  described  later  in  the  paragraph  on  the  characters  of 
improved  milo.  The  so-called  "  giant  milo  "  occasionally  met  with 
in  the  Plains  region  consists  of  hybrids  of  milo  with  other  sorghum 
varieties,  usually  kafirs  or  sorgos. 

CHASACTEBS  OF  OBDIKABY  MILO. 

When  first  introduced  milo  (fig.  2)  was  suitable  for  use  only  as 
a  general  forage  crop.  Owing  to  its  small  and  scanty  leaves  and 
pithy  stems  it  was  inferior  to  kafirs  and  sorgos  for  forage  purposes. 
On  the  western  plains  it  began  to  be  developed  as  a  combined  grain 
and  forage  crop.  Like  all  sorghums  it  was  strongly  drought  resist- 
ant. Compared  with  some  other  grain  varieties  of  sorghum  it  was 
only  fairly  early  and  productive,  but  it  possessed  good  seed-holding 
power,  which  white  durra  ("  Jerusalem  corn  ")  and  brown  durra 
sadly  lacked.  From  the  standpoint  of  grain  production  it  had,  be- 
sides these  desirable  characters,  several  very  objectionable  habits. 
These  were  (1)  the  abundant  stooling,  (2)  the  free  branching,  (3) 
the  size  and  height  of  the  stem,  and  (4)  the  pendent,  or  "goose- 
necked,"  heads.     (See  fig.  6.) 

Why  are  these  four  habits  objectionable  in  a  grain  variety? 

Stooling  (1)  and  branching  (2)  prevent  uniformity  of  height  and 
of  ripening.  In  sorghums  the  suckers  comprising  the  stool  from 
a  single  main  stalk  do  not  all  develop  at  one  time.  In  the  same  way 
the  branches  appear  successively  rather  than  all  at  once,  beginning 
at  the  second  node  from  the  top  and  progressing  downward.  These 
suckers  and  branches  produce  heads  which  ripen  at  different  dates* 
but  none  of  them  as  early  as  the  main  heads.  These  branches  and 
suckers  are  also  of  different  heights,  some  higher  and  some  lower 
than  the  main  stalks.     Uniform  height  and  ripening  are  very  neces- 
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sary  in  a  grain  crop.  The  habit  of  muckering  and  branching  irn^' 
therefore  be  checked  by  selection. 

The  she  and  height  of  the  stems  (3)  make  hand  cutting  diS'... 
and  heading  by  machinery  almost  impossible. 

The  pendent  heads  (4),  hanging  downward  (see  fig.  2)  from  li. 
apex  of  the  recurved  peduncle  or  stem,  are  an  especial  niiLattr 
Their  position  not  only  prevents  the  use  of  headers  in  harvesting  tl- 
seed  crop  but  makes  it  very  difficult  to  handle  the  heads  satisfRdur  . 


Fro.  a. — Field   o(   the   ordinary   unHeketed   mllo.   from  6   to   71   tftt   vaM.   «lrb  !'  ■ 
bnincbed  stemi  and  pmdent  beadi. 

in  any  way.  They  are  in  an  awkward  and  dangerous  position  lo' 
by  hand.  The  curved  stem  is  likewise  objectionable.  It  prnf'^ 
the  stalks  from  lying  parallel  when  cut.  It  makes  the  tops  of  imii'! 
wider  than  the  bottoms,  thus  forming  shocks  that  can  neither  «'' 
stand  winds  nor  turn  water.  The  crook  of  the  stem  is  alwav-^  ii  i 
locking  with  adjacent  stems,  so  that  they  can  scarcely  be  septn'- 
in  field  or  shock. 


Such  were  the  characters  of  the  origin&l  milo  and  such  is  in  large 
measure  the  unimproved  crop  to-day. 

CHASACTEBS  OF  IMFBOVXD  KILO. 

In  the  past  four  or  five  years  the  development  of  milo  aa  a  grain 
?rop  has  been  progressing  rapidly  along  the  lines  just  shown  to  be 
riesirable.  The  carefully  selected  milo  (fig.  3)  of  to-day  is  a  great 
improvement  over  the  common,  unselected  crop.  Ordinary  milo  has 
jeen  reduced  hy  selection  to  a  uniform  height  of  4  to  4^  feet  in  the 
Plains  regions  lying  at  an  elevation  of  3,000  to  4,000  feet  above  sea 
level,  or  at  an  equivalent  latitude.    Through  selection  and  thicker 


PiD.  3, — Field  of  nllo  as  Improved  bj  aelectlon.  from  4  to  41  feet  tall,  alendet,  without 

;«eding  the  heads  have  been  changed  from  mostly  pendent  to  mostly 
erect.  All  heads  not  leaning  over  more  than  30  degrees  from  the 
perpendicular  (see  fig.  7)  are  classed  as  erect,  since  for  all  practical 
purposes  they  are  erect.  From  75  to  90  per  cent  have  been  brought 
to  this  position  in  different  strains.  A  large  part  of  the  remaining 
10  to  25  per  cent  are  merely  inclined,  i,  e.,  bent  over  more  than  30  de- 
grees and  less  than  90  degrees,  or  the  horizontal  position.  These  in- 
clined heads  would  be  readily  gathered  by  a  header.  Only  a  very 
small  percentage  of  the  heads  are  pendent,  i.  e.,  declined  below  the 
horizontal  line. 

By  the  combined  influences  of  selection  and  thicker  seeding,  branch- 
ing has  been  almost  entirely  prevented,  and  stooling,  or  the  produc- 
38944— Bol.  3 
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tion  of  suckers,  has  been  greatly  checked.  About  one-foortb  to  oft 
half  the  plants  produce  no  suckers  at  all,  and  most  of  the  ranwinJ-: 
produce  only  one  sucker  on  each  plant.  Earliness  has  been  incrtt.-r 
until  these  strains  ripen  in  ninety  to  one  hundred  or  one  huodnd  u.. 
ten  days  under  the  conditions  of  altitude  and  climate  found  in  m 
em  Texas  and  adjacent  territory.  The  grain  yields  of  the  cn^  bm 
been  maintained  and  increased  during  all  these  changes  in  halnt 

A  true  dwarf  strain  (fig.  4),  growing  only  3  to  3}  feet  in  bri^i: 
under  the  same  conditions  as  the  ordinary  taller  strain,  bis  been  a 
proved  in  the  same  way  as  the  ordinary  milo,  though  the  dun^  u* 
not  yet  quite  as  firmly  fixed. 

All  the  work  of  selection  and  improvement  here  outlined  h»s  be: 
done  by  the  writers,  under  the  direction  of  the  Office  of  Grain  Im-- 


e  dwarf  tonn  of  mllo.  from  3  t 


ligations.  Most  of  it  has  been  carried  on  at  the  experimental  fire- 
maintained  by  the  office  mentioned,  formerly  at  Channing,  Tes..w>' 
now  at  Amarillo,  Tex.  These  improved  strains  are  not  yet  genm'i 
on  the  market,  but  are  gradually  finding  their  way  to  the  seedMn' 
and  probably  will  soon  be  obtainable  by  everyone  interested. 

WHERE  TO  QROW  KDU). 

Milo  is  at  present  the  most  successful  summer  grain  crop  for  i'^- 
southem  half  of  the  Plains  region.  It  is  an  earlier  and  b*.'" 
drought-resistant  crop  than  com  and  makes  a  satisfactory  keiiR: 


n 

substitute.  The  highest  average  yields  of  com  under  the  same  con- 
ditions have  been  tea  bushels  to  the  acre  less  than  those  of  milo.  The 
yields  of  blackhull  kafir  have  been  fire  bushels  less  to  the  acre. 

Milo  is  now  a  staple  crop  in  a  targe  part  of  western  Texas  and  in 
the  adjacent  portions  of  New  Mexico,  Colorado,  Kansas,  and  Okla^ 
homa.  This  section  lies  at  elevations  of  1,500  to  4,000  feet  above 
Nea  level  and  has  a  varying  annual  rainfall  of  17  to  25  inches.  Milo 
JH  well  adapted  to  the  whole  southern  half  of  the  Plains  region  lying 
below  an  elevation  of  about  4,500  feet. 

Milo  can  be  grown  successfully  on  the  lower  plains  of  eastern 
Oklahoma,  eastern  Kansas,  and  southern  Nebraska,  where  kafir 
varieties  are  now  the  leading  grain  sorghums.    In  this  eastern  sec- 


Flo,  B. — Mip  of  tbe  TInlted  SlBtei,  sbowlng  where  milo  Is  or  m>f  be  grown. 

tion  of  tbe  plains  corn  is  ordinarily  a  profitable  crop,  and  the  acre- 
age of  milo  will  depend  on  seasonable  variations.  In  dry  years  milo 
should  be  largely  grown  there,  but  in  wet  years  it  will  be  replaced  by 
com  to  a  considerable  extent. 

It  seems  very  probable  that  the  limits  of  successful  production  of 
milo  can  be  rapidly  extended  northward  and  westward  from  the 
present  area.  The  accompanying  map  (fig.  5)  shows  (1)  the  area 
where  milo  is  now  a  staple  crop,  (2)  the  area  to  which  milo  is  now 
well  adapted,  and  (3)  the  area  in  which  milo  is  being  thoroughly 
tested  and  in  much  of  which  it  will  probably  be  grown  successfully. 

In  1907  milo  was  ripened  at  several  points  in  eastern  Colorado  at 
elevations  of  5,500  to  6,000  feet.  It  was  fully  matured  at  the  agri- 
cultural experiment  substation  at  Korth  Platte,  in  western  Nebraska. 
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At  the  experiment  substation  at  Highmore,  in  central  South  Dak«&. 
at  an  elevation  of  2,000  feet,  in  latitude  44°  north,  the  earliest  mil' 
was  just  ripe  when  frost  occurred,  on  September  26,  1907. 

Early  strains  of  milo  will  be  thoroughly  tested  in  1908  over  all  t]^- 
northern  Plains  region  and  throughout  the  Great  Basin  or  int«»T 
mountain  area  as  well.  Farmers  ripening  milo  outside  the  limit>  «»f 
present  production  should  very  carefully  select  their  seed  fron. 
hardy  and  early-maturing  plants,  thus  founding  a  strain  suited  ro 
their  conditions. 

Milo  is  not  adapted  to  humid  regions  and  should  not  be  grown  a 
them. 

HOW  TO  GBOW  MUG. 

SOILS. 

The  soil  requirements  for  milo  are  about  the  same  as  those  for  eon!. 
Well-worked  sandy  loams  or  clay  loams  are  best.  Light  sands  anti 
heavy  clays  are  much  less  desirable.  The  roots  penetrate  to  dejKh- 
of  3  to  4  feet  in  ordinary  friable  soils.  Fair  yields  result  on  raXl)r: 
poor  lands ;  better  yields  in  good  soils.  In  the  semiarid  country  mu<  S 
depends,  however,  on  the  way  the  soil  is  handled  to  conserve  moistuTv, 
Early  and  deep  plowing  to  catch  and  hold  the  rainfall  when  it  com*^, 
with  surface  cultivation  to  keep  down  weeds  and  prevent  evaporation. 
are  the  two  principal  lines  of  treatment  possible.* 

PBEFAKING  THE   SEED   BED. 

Fall  plowing  is  preferable  to  spring  plowing  where  it  can  be  dour. 
because  it  increases  the  water-absorbing  power  of  the  soil.  lXv{. 
plowing  is  better  than  shallow  plowing  for  the  same  reason  and  In- 
cause  it  encourages  deeper  rooting.  Harrowing  should  be  thorouji'i 
before  sowing  to  mellow  the  soil  for  the  seed  bed  and  to  destroy  an> 
weeds  that  may  have  started.  Increased  labor  in  preparing  a  Bfl 
before  sowing  is  almost  always  well  repaid  by  an  increased  yield  of 
the  crop. 

On  sandy  soils  or  other  soils  which  blow  about  in  windy  weatlu--, 
fall  disking  and  medium-deep  spring  plowing  may  be  requin^i 
When  the  lister  is  used,  disking  in  the  fall  or  early  spring  is  advi^-^i 
or  double  listing  may  be  practiced.  Milo  usually  makes  a  fair  on»;» 
on  fresh  sod  and  in  the  semiarid  regions  is  thought  to  be  the  b<^ 
crop  for  spring-broken  sod  land.    The  seed  is  dropped  in  every  thirn 

o  For  a  full  discussion  of  this  subject  the  reader  is  referred  to  Farmers*  Bu 
letlxi  No.  266,  by  George  H.  Failyer,  entitled  "Management  of  Soils  to  Oi* 
serve  Moisture,  with  Special  Reference  to  Semiarid  Conditions.**    This  huUKi 
may  be  obtained  by  application  to  the  Secretary  of  Agriculture,  WaahlngtM 
D.  C,  or  to  any  Senator  or  Representative  in  Congress. 
822 
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or  fourth  furrow  while  breaking  and  covered  by  the  next  sod  turned 
or  is  planted  with  a  shoe  drill.  The  crop  thus  sown  can  not  usually 
be  cultivated. 

PLANTING  THE  SEED. 

It  should  be  remembered  that  the  following  directions  for  planting, 
especially  those  concerning  the  rate  and  the  manner  of  sowing,  are 
for  growing  milo  as  a  grain  crop.  Those  who  are  familiar  with 
handling  this  and  other  sorghums  as  forage  crops  should  note  the 
difference  required  in  the  rate  of  seeding  and  in  other  practices. 

Time  of  Planting. 

The  time  to  plant  varies,  of  course,  with  the  latitude  and  altitude. 
In  general,  milo  should  be  sown  about  two  to  four  weeks  later  than 
the  average  date  for  planting  com.  The  average  date  will  there- 
fore vary  from  about  April  15  in  southern  Texas  and  the  lower 
Southwest  to  about  May  25  on  the  higher  plains  of  northwest  Texas, 
and  to  about  June  1  to  15  in  Nebraska  and  South  Dakota.  Because 
of  its  earlier  maturity,  milo  can  be  planted  later  than  the  varieties 
of  kafir  wherever  they  are  safe  crops.  Milo  should  not  be  sown  until 
all  danger  of  spring  frost  is  past  and  the  soil  has  become  warm. 

Methods  of  Planting. 

Milo  may  be  either  listed  or  surface  planted,  as  the  experience  in 
any  particular  locality  has  shown  to  be  the  best  for  crops  of  this 
class.  Listing  is  a  common  practice  in  much  of  the  Plains  region 
where  milo  is  now,  or  is  likely  to  become,  a  staple  crop. .  Certain 
advantages  are  secured  from  listing.  The  young  plants  are  pro- 
tected from  the  strong  winds  of  spring  and  from  the  cutting  action 
of  sand  carried  by  such  winds,  which  sometimes  cuts  the  stems  of 
surface-grown  crops  entirely  off.  The  root  systems  of  listed  crops 
are  also  said  to  lie  deeper,  because  of  the  deeper  sowing,  but  this 
fact  is  doubtful,  owing  to  the  later  growth  of  surface  roots.  On  the 
other  hand,  listing  tends  to  make  the  crop  ripen  later  because  the 
young  plants  at  the  bottom  of 'the  furrow  grow  more  slowly  than 
those  planted  at  the  surface.  In  wet  seasons  the  lister  furrow  fills 
with  water  and  the  young  crop  may  be  either  washed  out  or  covered 
up  with  sand  or  mud. 

Surface  sowing  is  the  rule  in  a  large  part  of  the  milo  country  and 
will  probably  increase  in  importance  as  a  method  of  sowing  even  in 
sections  where  listing  is  now  generally  practiced,  since  better  methods 
of  conserving  soil  moisture  are  becoming  understood. 

WTiether  listed  or  surface  sown  the  most  common  way  of  sowing 
milo  is  by  means  of  special  sorghum  plates  used  in  the  com  planter 
or  lister  planter. 

822 
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Bate  of  FlantiiLg. 

For  the  highest  yields  of  grain  from  4  to  6  pounds  of  seed  to  tl> 
acre  is  sufficient  if  the  seed  is  of  good  quality.    Milo  is  usually  *<i^: 
in  rows  3 J  feet  apart ;  sometimes  only  3  feet  apart.    The  quantitj  ■ .' 
seed  used  will  vary  somewhat  with  differences  in  soil  and  clinu'» 
Sections  with  rich  soils  and  more  abundant  moisture  can  sow  vJ 
more  thickly  in  the  row  than  sections  having  thin  sandy  soik  a!.. 
lighter  rainfall.    Several  years'  tests  on  the  experimental  farm  of  tl 
Office  of  Grain  Investigations,  at  Amarillo,  in  the  northern  pan  :' 
the  Texas  Panhandle,  show  that  one  plant  to  every  six  inches  of  r*^ 
gives  the  highest  grain  yields  under  the  average  conditions  obtain;*-! 
there.    The  soil  on  this  farm  is  a  good  clay  loam,  the  elevatinn  • 
3,600  feet  above  sea  level,  and  the  average  annual  rainfall  about  :. 
inches.     Four  pounds  of  seed  to  the  acre  produce  under  these  fr^ 
conditions  plants  averaging  6  to  8  inches  apart — the  desired  star. 
Thicker  stands  than  this  have  generally  been  recommended  for  gn:- 
production  but  are  not  desirable  under  Panhandle  conditions. 

These  figures  are  intended  to  be  suggestive  rather  than  final.  A 
series  of  experiments  covering  three  or  four  different  rates  of  seri 
ing  must  be  carried  on  for  several  years  at  different  points  in  the  nn\" 
belt  before  the  question  of  how  much  to  sow  to  the  acre  can  be  ful.; 
settled.  The  best  rate  may  prove  to  be  different  for  each  diffenT.t 
set  of  conditions  of  soil,  moisture,  and  length  of  grt>wing  season.  I' 
will  also  be  dependent  to  a  considerable  extent  on  the  cultivati  •. 
given.  Until  these  facts  are  more  fully  known,  each  farmer  shini' 
test  for  himself  two  or  three  different  rates  of  seeding.  Four  pound 
six  pounds,  and  eight  pounds  of  seed  to  the  acre  are  suggested  f : 
such  trials. 

Where  the  plate  on  the  planter  can  be  set  to  run  at  different  sp«^i 
only  one  plate  will  be  required  for  planting  seed  at  different  mt4f^  t. 
the  acre.    The  proper  speed  to  use  for  each  desired  rate  can  be  asar: 
tained  by  testing  the  planter  on  a  floor  or  smooth,  hard  piece  vi 
ground.    The  distance  at  which  the  seeds  are  dropped  can  then  ^» 
very  readily  observed  and  the  propjer  distance  secured.    Where  H- 
speed  of  the  plate  can  not  be  changed,  several  plates  with  dilfem^ 
numbers  of  holes  will  be  necessary  to  secure  different  rates  of  pho 
ing.    Each  hole  should  be  large  enough  to  drop  two  small  sec^l-  ■ 
once,  but  not  two  medium-sized  or  large  ones.    The  holes  should  »* 
countersunk  well  on  the  under  side  of  the  plate.     The  number  ■•* 
holes  required  in  the  plates  in  order  to  drop  seeds  3,  or  6.  or  • 
inches  apart,  respectively,  can  readily  be  figured  out  for  each  kr 
of  planter,  the  holes  then  drilled  by  the  farmer  or  a  blacfeomt" 
and  the  resiilts  tested  as  described  above. 
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In  general,  thick  sowing  produces  small  stalks  and  small,  erect 
heads,  but  many  more  heads  on  an  acre.  Thin  seeding  makes 
larger  stalks  and  larger  heads,  but  fewer  of  them.  Thin  sowing 
also  produces  a  larger  number  of  the  objectionable  pendent  heads. 

CULTIVATINa  THE  CBOF. 

The  cultivation  of  milo  is  much  like  that  of  corn.  Milo,  like  all 
sorghums,  grows  slowly  at  first  and  may  become  choked  by  weeds 
on  foul  land  unless  care  is  taken.  The  harrow  or  the  weeder  should 
be  freely  used  in  such  cases,  running  in  the  same  direction  as  the 
rows.  This  applies  both  to  listed  and  to  surface-sown  crops.  When 
the  plants  are  sufficiently  large,  any  ordinary  style  of  cultivator 
may  be  used.  The  various  special  tools  for  cultivating  young  listed 
:rops  are  well  adapted  for  use  with  milo.  The  earliest  cultivation 
may  be  deep  if  desired,  but  after  the  root  system  has  filled  the  space 
between  the  rows,  cultivation  should  not  be  more  than  2J  to  4 
inches  deep.  Such  shallow  tillage  does  not  injure  the  roots  and 
keeps  the  surface  in  fine  tilth,  thus  conserving  moisture  by  prevent- 
ing evaporation. 

SELECTING  AND  SAVING  SEED. 

In  the  case  of  a  new  crop,  like  milo,  it  is  very  desirable  that  each 
farmer  select  carefully  his  own  seed.  This  is  especially  true  of  the 
farmer  who  is  outside  the  present  milo  region.  If  he  is  at  a  greater 
elevation,  or  at  a  more  northern  latitude,  or  in  a  more  arid  district 
than  that  of  the  principal  milo  belt,  good  home-grown  seed  will  be 
best  for  his  sowing.  Selected  seed  will  also  be  much  better  than 
ordinary  bulk  seed,  even  frorfi  his  own  fields. 

As  previously  noted,  the  most  important  points  for  which  milo  is 
being  selected  are  (1)  earliness,  (2)  drought  resistance,  (3)  pro- 
ductiveness, (4)  uniform  height  and  ripening,  (5)  freedom  from 
branches  and  suckers,  and  (6)  erect  heads.     (Figs.  6  and  7.) 

Selections  for  any  or  all  of  these  points  must  be  made  in  the  field 
instead  of  after  the  crop  is  harvested.  Except  for  earliness  and 
uniform  ripening,  the  selecting  may  be  done  any  time  before  har- 
vest. Wherever  earliness  is  an  important  point,  the  selecting  must  be 
(lone  when  the  earliest  heads  are  maturing,  since  later,  when  all 
have  ripened,  the  early  heads  can  no  longer  be  distinguished  from 
later  ripening  ones. 

Selections  should,  if  possible,  be  made  in  a  part  of  the  field  where 
the  stand  is  good  and  other  conditions  are  the  average.  There  is 
always  a  temptation  to  select  where  the  stand  is  thin  because  of  the 
fine  large  heads  produced  in  such  spots.  In  selecting  for  productive- 
ness, or  high  yields,  stalks  should  be  chosen  having  the  largest  and 
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heaviest  heads  where  the  stand  is  fairly  thick.  Erect,  early-ripenini; 
heads  on  stalks  of  equal  and  average  height,  free  from  suckers  »m\ 
branches,  should  be  selected  and  plainly  marked  in  the  field.  Mark 
ing  may  be  done  by  means  of  a  pasteboard  tag,  a  bit  of  white  cloih. 
or  a  piece  of  white  paper  securely  tied  to  the  staik  just  below  ibr 
head.  If  tied  so  that  it  can  flutter  in  the  breeze,  so  much  the  better, 
as  it  will  be  easier  to  find  the  heads  when  they  are  to  be  gathered. 
The  heads  should  be  left  on  the  stalks  in  the  field  until  fully  ripe, 
when  they  may  be  gathered  by  hand  and  hung  up  to  a  rafter  or  on 


r- 


Fia.  S. — Mllo  heads ;  one  pendent,  one  erect. 

the  wall  of  the  granary  or  toolhouse  to  dry.  They  may  be  laid  on 
a  shelf  in  a  well -ventilated  room  if  the  layer  of  heads  is  not  made 
too  thick,  but  should  not  be  hung  in  a  stable,  as  the  moisture  is  likely 
to  injure  the  seed.  They  may  be  allowed  to  hang  all  winter  and  bt 
thrashed  out  in  early  spring.  Before  planting  time  the  seed  should 
be  tested  for  germination." 

"  For  a  simple  metliod  of  testing  the  germlnatton  of  seeds  tlie  reader  in  ri~ 
ferrcd  to  Farmers'  Bullctlo  No.  Ill  (p.  21),  wblch  taay  be  secured  oD  appllii- 
tloD  to  miy  Member  or  Delegate  In  Congress  or  to  the  Secretary  of  Agtrlculture. 
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Any  fanner  who  feels  that  he  can  not  spare  the  time  to  select 
enough  seed  for  sowing  his  entire  field  of  milo  for  the  succeeding 
season  can  at  least  select  enough  to  sow  an  acre  or  more  to  be  used 
as  a  seed  plat.  Forty  or  fifty  heads  will  be  quite  sufficient  for  an  acre. 
Good  results  may  often  be  obtained  by  placing  the  work  of  selection 
in  the  charge  of  a  bright  boy.  Help  him  to  get  in  mind  the  desirable 
type  of  plant  and  interest  him  in  improving  the  crop.  Some  premium 
might  be  given  him  if  his  selected  seed  plat  outyields  the  unselected 
field. 

HABVESTING  THE  CBOP. 

Where  sown  as  suggested  milo  is  usually  harvested  with  a  com 
binder  and  cured  in  the  shock 


(fig.  8).  In  ordinary  milo 
the  recurved  stems  and  pend- 
ent heads  make  the  bundles 
so  large  at  the  top  that 
shocks  made  from  them  are 
not  firm,  but  are  easily 
blown  over  by  wind  and  wet 
by  rain.  Our  improved 
strains,  with  heads  mostly 
erect,  are  not  open  to  these 
objections.  When  milo  is 
bound  with  either  the  com 
binder  or  grain  binder,  the 
heads  may  be  cut  from  the 
bundles  with  a  broadax  or 
a  heavy  knife  hung  at  the 
tip.  The  crop  may  also  be 
thrashed  without  heading, 
or  it  may  be  fed  in  the 
bundle  without  thrashing. 

Heading  the  crop  in  the 
field  is  naturally  the  most 
desirable  method  of  harvest- 
ing, since  it  saves  handling  the  stover  and  makes  thrashing  easier 
and  more  rapid.  Ordinary  milo,  with  pendent  heads,  can  not  be  suc- 
cessfully harvested  with  any  kind  of  header.  The  improved  strains 
are  adapted  to  harvesting  with  the  row  header,  the  grain  header, 
or  with  either  binder.  A  suitable  type  of  row  header  is  very  nuich 
needed  for  harvesting  all  forms  of  grain  sorghums. 

Some  machines  of  this  kind  are  in  use  to  a  limited  extent  for  head- 
ing kafir  varieties.     These  machines  (fig.  9)  are  built  for  attachment 
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Fig.    7. — Diagram    showing:   named    positions    of 

beads  of  milo. 
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to  the  wagon  box.  As  at  present  made,  they  can  not  be  adjusted  to  » 
large  enough  variation  in  the  height  of  the  crop.  They  also  faarre^ 
but  a  single  row  at  a  time.  It  is  likely  that  in  r«^ons  where  wheat 
headers  are  in  use  they  will  be  utilized  to  head  the  milo  aiao.  Thi:^ 
can  readily  be  done  where  the  crop  is  not  more  than  4  feet  in  height 
and  the  heads  are  erect. 

Heretofore  it  has  been  a  common  custom  to  cut  the  heads  from 
the  stalks  in  the  field  by  hand,  especially  on  small  areas.  Owing  to 
the  pendent  position  of  the  heads  in  the  unimproved  crop,  this  is 
a  slow,  difficult,  and  often  dangerous  method.  It  would  hardly  be 
profitable  on  a  large  scale  with  either  crop. 

Milo  may  be  harvested  by  any  method  bs  900D  as  ripe.  It  is  the 
common  custom  in  northwest  Texas  to  allow  milo  to  stand  for  some 


Pic.  8.— Field  of  milo  In  ahock.  Cbannlng.  Tei. 

weeks  after  it  is  ripe  before  cutting  it.  Where  the  crop  is  to  be 
thrashed,  this  matters  little,  but  where  the  milo  is  to  be  fed  in  the 
bundle  it  is  a  wasteful  practice.  The  leaves,  always  scanty,  are  dried 
out,  break  off  in  the  wind,  and  are  lost  The  stems  become  hard, 
woody,  and  unpalatable.  The  feeding  value  of  such  stover  is  much 
lowered.  It  is  not  at  all  necessary  to  so  treat  the  crop.  The  stems 
of  milo  are  naturally  drj-  and  pithy,  and  so  ripen  nearly  as  early  as 
the  heads,  which  is  not  true  in  the  stouter  and  more  juicy  kafirs. 
IMieii  it  is  to  be  cured  in  the  shock  and  fed  in  the  buitdle  it  may 
be  cut  as  soon  as  the  seed  is  in  the  hard  dough  stage, 

THSASHINO  THE  BSED. 

Thrashing  is  readily  done  in  an   ordinary  grain  separator.     To 
avoid  cracking  a  considerable  proportion  of  the  seed,  the  concave^^ 
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tay  be  replaced  with  boards  or  part  of  the  concave  and  cylinder 
«th  removed.  The  speed  of  the  cylinder  should  also  he  reduced  to 
l>out  600  revolutions  a  minute.  Where  the  thrashed  seed  is  intended 
)r  feeding  to  stock,  there  is  no  objection  if  much  of  it  has  been 
'acked  in  thrashing.  In  fact,  milo  is  usually  cracked  or  ground 
efore  being  fed  to  stock,  because  otherwise  much  of  it  passes  through 
le  cattle  without  being  digested.  But  where  intended  for  use  as 
■ed  grain  it  is,  of  course,  worthless  if  cracked.  Where  it  is  desired 
>  thrash  shocked  milo,  the  heads  may  be  cut  from  the  bundles  as 
iggested  or  the  bundle  may  be  held  in  the  cylinder  until  the  grain 


Fio.  0. — A  form  ol  row  header  used  lur  kiQr  varleCleB. 

^  all  removed  from  the  heads  and  then  thrown  to  one  side.  It  is 
jarcely  profitable  to  thrash  the  whole  bundle,  though  this  is  com- 
lonly  done. 

TIELBS  OF  QRAIV. 

The  yields  obtained  at  the  Amarillo  and  other  experimental  farms 
f  the  Office  of  Grain  Investigations  during  the  past  five  years  have 
veraged  almost  exactly  40  bushels  of  milo  to  the  acre.  The  highest 
as  been  40  bushels.  Yields  of  30  to  55  bushels  are  reported  by 
armers.  The  seeds  when  of  good  quality  weigh  fully  CO  pounds 
o  (he  bushel.  The  limits  of  yield  have  probably  not  been  reached 
nd  the  average  is  likely  to  increase  as  the  crop  becomes  more  care- 
ully  selected  and  more  intelligently  handled. 
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HOW  TO  VSE  HILO. 

FEEDIKG  ON  THE  FABM. 

The  principal  use  of  milo  on  the  farm  will  be   as  a  feei/j 
grain,**  similar  to  corn.     Chemical  analyses  show  that  the  *««^1- 
corn  and  milo  are  nearly  identical  in  composition.     Whether  i:.-. 
feeding  values  are  as  nearly  equal   is  not  certainly    known.    \ 
accurate  experiments  have  been  made  to  determine  thi.s  fact    }\\ 
periments  made  with  the  grain  of  kafir  varieties  prove  them  ii   • 
a  little  less  valuable  than  corn  for  feeding  purposes.     Milo  i>  «*•  . 
to  or  somewhat  better  than  the  kafirs  as  a  feeding  grain.    Vi..  • 
kafirs,  milo  has  a  beneficial  laxative  effect  on  the  bowek. 

More  and  more  milo  is  being  fed  as  a  thrashed  grain.  To  ': 
vent  waste  by  imperfect  digestion,  it  is  best  to  crack  or  prin*] 
milo  before  feeding.  Where  hogs  follow  cattle,  the  waste  in  f*- 
ing  whole  grain  is  reduced,  but  the  cattle  will  do  better  nn  ' 
cracked  than  on  the  whole  grain.  The  grain,  like  corn,  give^  v 
best  results  when  fed  with  some  other  feed  containing  more  p' 
tein,  such  as  alfalfa,  cotton  seed,  or  cowpea  hay. 

Where  milo  is  headed  in  the  field  or  from  the  shock,  the  br* 
may  be  fed  whole,  or  they  may  be  ground  and  fed,  or  tliev  n-. 
be    thrashed    and    the    grain    fed.    The    whole    heads    are    rpa«. 
ground   in   any  large  feed  mill,  though  thrashing  first   and  t* 
grinding  the  seed  is  said  to  require  no  more  power. 

A  considerable  amount  of  milo  is  fed  in  the  bundle,  especially 
localities  where  little  grain  is  grown  and  separators  an*  n*>t  ccmjrj 
This  is  a  fairly  satisfactory  way  of  handling  the  crop,  provide*  I  . 
stand  is  fairly  thick  and  it  is  cut  as  soon  as  ripe,  l)efoi^  the  =^u. 
become  bare  and  woody.  When  feeding  milo  in  the  bundle, 
should  be  taken  that  no  more  is  placed  in  the  feed  racks  than  i-  ej* 
each  day.  Stock  will  not  thrive  where  their  ration  becomes  niM} 
much  mussed  over  in  the  racks.  Many  cases  of  **  blind  staggers  ** 
other  sickness  have  been  directly  traced  to  feeding  such  moldy  f  > 
stuffs. 

SELLING    THE    aBAIK. 

There  is  now  a  growing  market  for  milo  grain.     Apparentlj. 
creasing  quantities  are  being  used  in  poultry  foods  and   in  <  ii< 

«  The  only  feeding  test  with  milo  of  which  the  writers  have  knofrleilcr 
reported  in  a  circular  issued  by  the  Texas  Agricultural  Elxperftuent  Stit 
entitled   •'Panhandle  Feeds  for  Beef  Production.'*     The  exi)erlnieQt  ws*  -• 
rled  out  at  the  XIT  Ranch,  Channing,  Tex.,  by  J.  J.  Edgerton. 
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oiiie  is  sold  on  local  markets  for  seed  or  for  feeding  purposes,  but 
u>st  of  it  is  fed  on  the  farms  where  grown. 

PBTTSSIC  ACID  POISONINO. 

All  kinds  of  sorghums,  including  Johnson  grass,  sometimes  become 
oisonous  through  the  formation  of  deadly  prussic  acid  in  their 
*aves,  especially  when  their  growth  is  checked  by  any  cause,  such  as 
rought  or  frost.  They  are  dangerous  only  in  the  green  state  and 
re  harmless  w  hen  cut  and  fully  cured.  The  grain  is  never  poisonous, 
'he  writers  have  heard  of  no  cases  of  such  poisoning  from  green 
lilo,  but  this  may  be  because,  unlike  sorgos  and  kafirs,  it  is  almost 
ever  pastured. 

INSECT  ENEMIES  ANB  FUNGOUS  DISEASES. 

INSECTS. 

Milo  has  few  serious  insect  pests.  Chinch  bugs  are  occasionally 
roublesome  to  this  as  to  all  other  sorghums.  Aphides,  or  plant  lice, 
onietimes  occur  in  great  abundance  on  the  leaves  of  young  milo  and 
>ther  sorghums.  Wlien  very  abundant  they  tend  to  stunt  the  plants 
)y  sucking  the  juices  from  the  leaves.  The  fall  army  worm" 
Laphygma  frugiperda  S.  &  A.)  sometimes  does  considerable  dam- 
ige  to  milo  and  other  sorghums.  The  larva,  or  worm,  of  this  moth  is 
arge,  somewhat  resembling  the  corn  or  cotton  boll  worm  in  size  and 
'olor.  The  adult  deposits  its  eggs  in  the  unfolding  upper  leaves 
K>fore  they  unroll.  The  injury  done  by  gnawing  back  and  forth 
hrough  the  tightly  coiled  leaf  appears  as  a  series  of  parallel  rows  of 
'oimd  holes  in  the  expanded  leaf.  Such  leaves  are  frequently  lost 
)y  breaking  off  on  a  line  of  these  holes.  The  nearly  full-grown 
x-orm,  especially  of  the  later  broods,  is  particularly  fond  of  tunnel- 
xig  in  the  stem,  3  to  6  inches  below  the  head,  being  protected  by  the 
sheath  of  the  upper  leaf.  Frequently  the  stem  is  so  weakened  that  it 
3reaks  in  the  wind  and  the  young  head  droops  over  and  dies,  turning 
conspicuously  paler.  The  worms  occasionally  enter  the  head  itself, 
where  they  do  more  damage  by  fouling  it  with  their  excrement  than 
jy  the  quantity  of  grain  actually  eaten. 

In  southern  and  eastern  Texas  the  larva  of  the  sorghum  midge 
(Diplosia  sorghicola  Coq.)  prevents  seed  production  by  absorbing 
the  juices  from  the  young  ovary  so  that  the  grain  never  develops. 
This  is  the  trouble  often  called  "  blast "  by  farmers. 

"A  detailed  account  of  the  fall  army  worm  Is  given  In  Bulletin  No.  29,  new 
series,  of  the  Bureau  of  Entomology. 
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Milo  is  very  free  from  fungi.  It  is  especially  noteworthy  ihu  . 
has  never  been  known  to  be  attacked  by  the  kernel  smut  of  sorgi/x 
so  destructive  to  most  varieties.  The  head  smut  of  sorghum  al^i  *  -^ 
never  been  found  on  milo. 

SnXKAET. 

Milo  is  one  of  the  durra  group  of  sorghums,  closely  related  ' 
white  durra  ("  Jerusalem  corn  ")  and  to  brown  durra.  It  is  pn^r. 
bly  of  African,  perhaps  Egyptian,  origin  and  was  introduced  il* 
the  United  States  between  1880  and  1886. 

Milo  is  recommended  as  a  short  and  suitable  name  for  this  cr<  ; 
It  is  commonly  known  as  dwarf  milo,  yellow  milo,  and  milo  ^  mtiir' 
The  last  name  confuses  it  with  corn. 

There  is  only  one  variety  handled  by  the  seed  trade.     What  b  -• '. 
as  "  dwarf  "  milo  is  ordinary  milo  grown  on  the  drier  plains,  wlm- 
for  lack  of  moisture  it  is  low  in  stature.    There  is  a  true  dwarf  mi 
but  it  is  not  yet  generally  sold  on  the  market. 

Ordinary  milo  stools  freely  at  the  base  and  branches  freely  abovr.  .* 
tall  and  rather  stout,  and  is  not  uniform  in  height  or  in  time  or  t\\^'^ 
ing.    The  heads  are  mostly  pendent.    As  a  crop  it  is  dilScult  :• 
handle  rapidly  and  satisfactorily. 

Improved  or  selected  milo  has  to  a  large  extent  been  prevenv 
from  suckering  and  branching,  is  low  and  rather  slender,  is  unifr^ 
in  height  and  ripening,  and  has  its  heads  mostly  erect.    It  may  t* 
handled  easily  by  machinery  and  is  fitted  for  harvesting  with  heaiir  r- 

Milo  is  widely  grown  in  western  Texas  and  adjacent  parts  of  >• 
Mexico,  Oklahoma,  and  Kansas.  It  is  well  suited  to  the  entire  s>uii 
em  half  of  the  Plains  region  below  4,500  feet  elevation.  It  can  pr^  - 
ably  be  profitably  grown  as  far  north  as  South  Dakota  and  westvi- 
in  Colorado  and  New  Mexico  to  elevations  of  about  6,000  feet;  h'^- 
wise  in  the  Great  Basin  region. 

The  soil  requirements  of  milo  are  much  the  same  as  those  of  (x*r 
The  land  should  preferably  be  fall  plowed  and  well  prepared  - 
spring  to  hold  moisture  and  destroy  weeds. 

In  general,  milo  should  be  sown  about  three  weeks  later  than  cot- 
and  after  all  danger  from  frost  is  past.  Milo  may  be  listed  or  s)vr 
at  the  surface  as  local  conditions  require.  The  seed  is  sown  by  rot »  • 
of  special  sorghum  plates  used  in  either  the  com  planter  or  the  Ii- - ' 
planter. 

The  best  rate  of  planting  for  highest  grain  yields  lies  prDb«^ 
between  4  and  6  pounds  to  the  acre,  depending  somewhat  on  tt. 
character  of  the  soil,  the  average  rainfall,  the  length  of  the 

822 


23 

and  the  cultivation  given.  Four  pounds  to  the  acre  has  given  the 
best  results  in  the  Texas  Panhandle.  The  rows  should  be  about  3^ 
feet  apart  and  the  stalks  6  to  8  inches  apart  in  the  row. 

The  cultivation  of  milo  is  essentiallv  the  same  as  that  for  com. 

Farmers  should  carefully  select  their  own  seed  of  milo,  especially 
where  it  is  not  yet  a  staple  crop.  Selection  is  usually  made  for  (1) 
earliness,  (2)  drought  resistance,  (3)  higher  yields,  (4)  uniformity, 
(5)  freedom  from  suckers  and  branches,  and  (6)  erect  heads.  The 
yield  and  value  of  the  crop  can  be  greatly  increased  by  such  means. 
Select  enough  for  a  small  seed  plat  if  time  lacks  for  more  extensive 
work.    Interest  the  farm  boys  in  this  work. 

Harvesting  is  usually  done  with  a  com  binder  or  by  cutting  the 
heads  by  hand.  Ordinary  milo  can  not  be  headed  by  machinery  be- 
cause of  the  pendent  heads.  Our  improved  milo  with  erect  heads 
may  be  cut  with  a  grain  header  or  with  a  row  header.  A  good  ad- 
justable kind  of  row  header  is  much  needed. 

Thrashing  is  done  with  a  grain  separator.  Slowing  the  cylinder 
and  removing  the  concaves  or  part  of  the  concave  and  cylinder  teeth 
will  prevent  cracking  the  seed. 

Yields  vary  from  25  to  55  bushels  of  seed  to  the  acre.  The  yields 
in  the  Panhandle  of  Texas  average  about  40  bushels  to  the  acre.  As 
tillage  methods  and  the  crop  itself  are  improved  the  yields  should  be 
increased. 

Milo  is  used  mostly  as  a  feeding  grain  on  the  farms.  It  may  be  ied 
as  thrashed  grain,  in  the  head  or  in  the  bundle.  The  grain  is  prefer- 
ably cracked  or  ground  before  feeding,  except  for  poultry.  The 
heads  may  also  be  ground.  Milo  is  entering  more  and  more  into  the 
production  of  chops  and  poultry  foods. 

Milo,  like  other  sorghums,  may  become  poisonous  in  the  green  state, 
especially  when  checked  or  stunted  in  growth. 

The  principal  insect  enemies  are  the  chinch  bug,  aphides  or  plant 
lice,  fall  army  worm,  and  sorghum  midge.  The  last  may  totally  pre- 
vent seed  production  in  the  Gulf  "region. 

Milo  is  entirely  free  from  the  kernel  smut  and  the  head  smut  of 
sorghum. 
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U.  S.  Department  of  Agbigultube, 

BuBEAu  OF  Plant  Industhy, 

Office  of  the  Chief, 
Washington,  D.  C,  March  J^  19^*^ 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  **  Clov-r 
Farming  on  the  Sandy  Jack-Pine  Lands  of  the  North/'  by  Mr.  i. 
Beaman  Smith,  Assistant  Agriculturist,  prepared  under  the  d:> 
tion  of  the  Agriculturist  in  Charge  of  Farm  Management  InTe<tiir> 
tions  of  this  Bureau. 

Large  tracts  of  sandy  pine  lands  occur  in  several  Northern  Stair-, 
particularly  in  Michigan,  Wisconsin,  and  Minnesota,  which  by  ori. 
nary  methods  of  farming  do  not  give  profitable  returns.  It  hii  l)t^r 
proved  that  when  special  care  is  taken  in  handling  these  land^  ii  . 
special  crops  are  grown  a  large  part  of  the  sandy  pine  lands  can  '» 
built  up  into  profitable  farms.  The  growing  of  clover  for  seed  i^  »»r-'. 
of  the  special  lines  that  have  proved  profitable.  Exceptionally  p^*. 
yields  of  high-grade  clover  seed  are  now  being  grown  on  some  of  tl 
land,  and  it  is  believed  that  the  clover  crop,  whether  for  seed  f*f 
forage,  or  for  green  manuring,  is  the  key  to  the  situation  for  suco^- 
ful  farming  on  this  land. 

The  manuscript  herewith  gives  a  detailed  account  of  the  method^  of 
handling  the  soil  and  growing  clover  followed  by  successful  fami'^ 
on  this  land.  The  data  presented  apply  to  many  million  acrv^  * 
land  in  the  North  now  idle  because  people  do  not  know  how  to  hanti  - 
them.  I  therefore  recommend  that  the  paper  be  published  &-  < 
Farmers'  Bulletin. 

Respectfully,  B.  T.  Gaux>wat, 

Chief  of  Bwiv-n^ 

Hon.  James  Wilson, 

Secretary  of  Agricvltxire. 

323 

(2) 


CONTENTS. 


Page. 

[ntroduction 6 

^tent  and  charai^ter  of  the  jack-pine  lands 5 

^ttractionfl  of  the  jack-pine  lands 6 

cleaaons  for  failnree  on  the  jack-pine  lands 7 

^acta  every  settler  should  know 7 

Clearing  and  breaking  jack-pine  lands 8 

Oepth  to  plow  jack-pine  lands 9 

E^paration  of  the  seed  bed J" 10 

Dlover  the  key  to  sncoessful  fanning  on  jack-pine  lands 10 

Kind  of  clover  to  grow 11 

tiow  to  secure  a  stand  of  clover 11 

Seeding  clover  without  a  nurse  crop 11 

Seeding  clover  with  a  nurse  crop 11 

Slover  inoculation 14 

Effect  of  winds  on  the  clover  catch 15 

Wind-breaks  for  sandy  lands 16 

EU)ugh  fields  desirable  on  sandy  lands 17 

Bandling  clover  for  seed 18 

Reasons  for  pasturing  clover  or  clipping  it  back 19 

The  clover-flower  midge 19 

Factors  in  successful  clover-seed  farming .- 20 

Harvesting  and  curing  clover  for  seed 20 

Clover  straw 21 

Clover  following  clover 21 

Manures  and  fertilizers 22 

Manures 22 

Fertilizers 23 

Summary  and  suggestions 23 


ILLUSTRATION. 


Page, 
Fig.  1.  Mower  with  attachment  for  bunching  clover  cut  for  seed 20 

323 

(3) 


J.  p.  I.— 861. 


ILOVER  FARMING  ON  THE  SANDY  JACK-PINE  LANDS 

OF  THE  NORTH. 


INTBOBirCTION. 

The  sandy  jack-pine  plains  of  the  States  of  Michigan,  Wisconsin, 
ind  Minnesota  have  long  been  an  agricultural  problem.  Farmers 
lave  generally  failed  to  make  a  living  on  them.  After  building  a 
louse  and  bam,  clearing  up  a  patch  of  ground  and  cropping  it  for 
/WO  or  three  years,  the  land  has  been  abandoned.  The  crops  raised 
«rcre  not  sufficient  to  support  the  farmer  or  to  encourage  him  to  stay 
onger.  More  people  have  left  these  lands  during  the  last  thirty 
f^ears  than  are  now  living  on  them. 

The  problem  has  been  whether  these  lands  could  ever  be  farmed 
Drofitably  or  whether  they  had  not  best  be  used  for  forestry  purposes, 
rhe  recent  successes  of  numerous  farmers  in  growing  clover  and  pro- 
lucing  clover  seed  on  these  jack-pine  lands  indicate  that  a  solution 
las  at  last  been  found  for  profitably  farming  at  least  a  part  of  this 
litherto  rejected  land. 

This  much  has  been  demonstrated:  These  sandy  jack-pine  lands 
;an  not  be  farmed  in  the  usual  manner  with  profit.  General  farming 
fails.  Success  will  come  only  from  growing  specific  crops  adapted  to 
:he  soil  and  climate,  and  thus  far  the  crop  found  most  profitable  is 
.•lover  for  seed.  This  is  a  most  fortunate  circumstance.  With  clover 
Eor  a  start,  either  for  seed  or  forage,  the  land  can  soon  be  built  up 
nto  almost  any  state  of  productiveness.  It  would  seem  that  the  key 
JO  the  successful  farming  of  these  lands  has  been  found. 

EXTENT   AND    CHASACTEB   OF   THE   TACK-FINE  LANDS. 

There  are  perhaps  2,000,000  acres  of  jack-pine  lands  in  Michigan 
ilone,  the  bulk  of  it  occurring  in  the  northern  central  portion  of  the 
lower  peninsula.  In  addition  there  are  8,000,000  or  9,000,000  acres  of 
nit-over  pine  lands  that  are  generally  of  a  light  sandy  nature  and 
require  specially  careful  handling  to  make  them  productive  of  farm 
:rops.  In  Wisconsin  there  are  probably  as  many  as  2,000,000  acres 
3f  jack-pine  lands,  and  in  Minnesota  there  are  considerable  areas  of 
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jack-pine  and  light  sandy  pine  lands.  Small  areas  of  land  of  wn 
similar  character  are  found  as  far  east  as  Maine. 

The  typical  jack-pine  plains  are  generally  rather  openly  wooJnJ 
and  often  park-like  in  appearance.  Jack  pine  {Finns  hank/nanui  ^ 
the  common  timber,  and  this  is  found  in  all  stages  of  growth  fpv 
seedlings  to  trees  35  to  50  feet  high.  Scattered  with  the  jack  pm  sr» 
scrub  oaks,  poplars,  willows,  Juneberry,  chokecherry,  and  other  wou«i> 
of  shrubby  growth.  The  small  native  vegetation  consists  for  th^  m-n 
part  of  brakes,  sweet  ferns,  huckleberries,  wintergreens*  and  ^'.- 
rather  coarse  wild  grasses.  In  the  autumn  golden-rod  and  v[k 
asters  are  conspicuous. 

The  soil  is  usually  a  rather  light  yellow,  brown,  or  gray  sandy  l<>ta. 
often  of  a  gravelly  nature.  Frequently  red  clay  comes  to  the  snrfj^» 
and  is  sometimes  several  acres  in  extent.  GeneraUy  the  suhsnW  ^ 
sandy,  often  to  great  depths.  Analyses  *  show  that  the  better  gni»i** 
of  jack-pine  soils  are  well  supplied  with  the  mineral  elements  uf*y^ 
sary  for  plant  growth,  but  are  generally  quite  deficient  in  humus  ii  i 
nitrogen.  This  lack  of  humus  and  nitrogen  is  one  of  the  fiindamenu! 
reasons  for  the  low  productiveness  of  the  jack-pine  plains. 

As  with  other  lands,  the  jack-pine  soils  vary  greatly  in  value  fs 
agricultural  purposes.  Generally  that  which  is  most  open,  sandw 
and  most  thinly  covered  with  native  grasses  and  other  vegetatior  • 
the  least  productive.  A  thick  mat  of  vegetation  or  dense  underhai 
containing  many  briers,  willows,  Juneberries,  poplars,  scarlet  mai»lf^. 
etc.,  indicates  a  more  productive  quality  of  soil.  The  inien<ij:^ 
purchaser  should  carefully  examine  the  land  before  he  buys  it 

ATTKACTIONS  OF  THE  JACK-FINE  LABBS. 

The  jack-pine  land  attracts  farmers  (1)  because  it  is  cheap^  and  ^1 
because  it  is  easily  cleared.  It  looks  as  though  one  oould  easily  vu^f 
a  good  farm  out  of  it.  Frequently  a  man  can  clear  2  or  3  an^  • 
day  and  get  it  ready  for  the  plow.  The  timber  being  small,  nhtt  *  * 
the  stumps  can  be  plowed  out  the  first  year  and  by  the  aecon*)  •' 
third  year  the  rest  are  rotted.  This  phase  appeals  to  the  man  wh^  lu 
seen  the  labor  and  time  taken  to  clear  up  a  heavily  timbered  pifct  •' 
land  and  get  rid  of  the  stumps. 

The  cheapness  of  the  land,  however,  is  undoubtedly  the  main  rrx*- 
for  settlers  occupying  it.  Much  of  it  has  been  homesteaded.  A  i?»' 
deal  of  it  has  had  the  scattering  pine  cut  off  by  lumbemien  ai*i  i- 
reverted  to  the  State  or  can  be  bought  for  back  taxes.  Thus  se*-:r^ 
the  land  costs  25  cents  to  $1.25  an  acre.  In  other  cases  spfvuUi*'' 
have  bought  up  the  land  and  by  advertisement  and  otherwi-^  •'■ 
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inducing  families  to  settle  on  it.    Speculators  are  holding  it  for  $5 
to  $15  an  acre. 

The  sandy  pine  stump  lands  present  a  different  problem.  The 
lumber  on  these  lands  was  largely  Norway  and  white  pine.  It  takes 
a  lifetime  or  more  for  the  stumps  of  these  trees  to  rot,  while  to  pull  or 
dynamite  them  out  costs  $15  to  $25  an  acre.  The  principles  of  farm- 
ing are  the  same  on  the  sandy  Norway  and  white  pine  stump  land, 
however,  as  on  the  jack-pine  plains  land. 

BEASOHS  FOB  FAHITBES  OS  THE  TACK-PINE  LANDS. 

The  principal  reason  why  farmers  have  failed  on  the  jack-pine 
lands  is  because  they  attempted  to  grow  grains,  roots,  and  grasses  in 
the  same  way  that  they  had  been  accustomed  to  on  the  heavier  and 
more  productive  lands  in  other  sections  of  the  country.  The  methods 
of  farming  observed  on  heavier,  more  fertile  lands  fail  here.  The 
plains  land  is  light.  It  is  subject  to  drought.  It  is  lacking  in  both 
humus  and  nitrogen.  The  yields  by  usual  farming  methods  are 
increasingly  disappointing  from  year  to  year.  On  average  jack-pine 
lands  handled  in  the  usual  manner  potatoes  will  give  as  a  first  crop 
on  spring  breaking  35  to  60  bushels  per  acre,  wheat  5  to  6  bushels,  rye 
5  to  8  bushels,  oats  10  to  15  bushels  and  usually  light  in  weight. 

Other  reasons  for  failure  are  deep  plowing,  burning  off  the  humus, 
clearing  the  land  at  the  wrong  season  of  the  year,  and  failure  to 
recognize  that  the  land  is  light,  not  adapted  to  general  farming,  and 
needs  first  of  all  to  be  built  up  with  humus  and  nitrogen  before  either 
satisfactory  crops  of  grain,  roots,  vegetables,  or  fruit  can  be  grown. 
Success  in  farming  this  land  will  come  from  growing  special  crops 
[ike  clover  seed,  potatoes,  or  truck,  not  from  general  farming. 

PACTS  EVEBT  SETTLEB  SHOULD  ENOW. 

The  intending  settler  on  the  jack-pine  lands  needs  to  know  at  the 
Kitset  that  this  sandy  soil  needs  a  little  nursing  and  special  care 
n  handling.  The  land  has  been  repeatedly  burned  over  every  few 
-ears  for  no  one  knows  how  many  generations;  hence,  there  is  little 
Lumus  or  vegetable  matter  in  it.  It  lacks  nitrogen.  It  is  likely  to 
>e  a  little  leachy.  It  is  likely  to  suffer  severely  in  time  of  drought. 
t  needs  protection  from  the  winds.  In  the  beginning  it  should 
le  plowed  shallow.  It  usually  needs  rolling  to  make  a  firm  seed  bed, 
ollowed  immediately  by  dragging  to  make  a  dust  mulch  for  retain- 
nor  the  moisture  in  the  soil  and  to  reduce  the  velocity  of  the  wind 
ext  to  the  soil  surface. 

On  the  other  hand,  when  such  sandy  land  is  properly  handled  it 
Pisponds  with  marvelous  quickness  to  even  small  quantities  of  barn- 
ard  manure,  green  manure  crops,  or  commercial  fertilizers.    ^ 
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duces  splendid  crops  with  barnyard  manure  alone.     The  land  o. 
be  handled  whenever  the  sun  shines.     It  produces  a  crop  ten  day-  • 
three  weeks  earlier  than  the  heavy  days,  and  in  the  case  of  orch*- 
fruits  sometimes  two  to  five  years  sooner.    Besides,  the  quality  «t 
many  crops  grown  on  sandy  land  is  superior. 

CLEABINO  AND  BBEAKDTO  JACK-FINE  LANDS. 

The  successful  handling  of  the  jack-pine  plains  begins  with  v^- 
clearing  of  the  land.  The  logs,  brush,  and  stumps  must  be  clear-, 
away,  but  nothing  should  be  burned  off  that  can  be  plowed  iui<i<-: 
for  humus.  The  great  need  of  the  soil  is  for  humus,  or  vegi^ii 
matter.  Rotten  logs  should  be  picked  to  pieces  and  scattered  thi.u. 
over  the  ground.  All  the  sweet  ferns,  huckleberry  bushes,  brakes.  «• 
other  small  growths  should  be  plowed  and  not  burned  off. 

Burning  over  the  soil  not  only  depletes  it  of  its  humus  confeLt. 
but  tends  to  make  a  sterile  and  dead  soil  of  it,  since  the  bact^-^i^ 
life  which  has  so  beneficial  an  action  in  the  production  of  cr«»: 
is  for  the  most  part  active  only  near  the  surface  of  the  soiL  A 
fierce  fire  left  to  run  over  the  land  in  clearing  it  will  destroy  ui  -: 
of  these  beneficial  organisms,  leaving  the  soil  inert  and  unrespon>h-, 
like  a  freshly  turned  subsoil. 

One  of  the  most  successful  farmers  found  on  the  jack-pine  pUi:.- 
clears  his  land  and  burns  the  log  and  brush  heaps  in   the  s[»riT}j 
or  fall,  but  makes  it  his  general  practice  not  to  break   the  Lin: 
until  about  the  middle  of  July.     By  this  time  all  the  native  vegHi 
tion,  such   as  the  ever-present  brakes,  sweet   ferns,   hueklebernt- 
wintergreens,  wild  grasses,  etc.,  has  made  its  principal  growth  to* 
the  season.     This  mass  of  weeds,  grasses,  and  shrubby  growth* 
then  plowed  down  by  the  aid  of  a  chain  attached  to  the  end  of  f. 
whiffletree  and  beam  of  the  plow  in  the  usual  manner  for  plowiiu: 
under  green  crops.     \\Tien  the  land  is  broken  up  in  the  spring  f  " 
crops,  the  roots  and  underground  stems  of  the  native   vegetatu^-. 
being  full  of  stored  food,  start  into  a  vigorous  growth,  prodi]«t(. 
stems,  leaves,  and  new  plants  above  ground,  which  seriously  *^^\ 
pete  with  the  planted  crops  for  moisture  and  a  place  to  grow.     "H*  ■ 
roots  continue  to  send  up  stems  all  summer  long,  which  nece^xti'* 
continuous  cultivation  to  subdue  them. 

On  the  other  hand,  when  the  land  is  not  broken  up  until  J» 
and  early  August,  the  roots  have  become  practically  exhaustr*: 
their  stored   food  supply  in  producing  the  growth  of   stems  a:- 
leaves  above  ground.     If  at  this  time  the  ground  is  plowed  ace  r  ■ 
exhausted  roots  turned  up  to  the  hot  July  sunshine,  the  plant*  i** 
more  easily  and  surely  killed  than  at  any  other  time  of  the  year. 

After  plants  have  made  their  full  growth  above  ground  for  thr  ^* 
son  they  begin  storing  food  in  their  roots  and  stems  again  for  ^t:j 
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fpring  growth  the  following  season.  For  this  reason  fall  breaking 
ikewise  is  less  effective  for  subduing  the  native  vegetation  than  sum- 
aer  breaking,  because  the  roots,  being  full  of  stored  food  at  the  time 
)f  the  late  plowing,  start  into  growth  promptly  the  following  spring, 
)eing  but  little  injured  in  that  northern  climate,  where  the  snow  usu- 
illy  covers  the  ground  all  winter. 

There  is  still  another  reason  for  waiting  until  midsunmier  before 
>reaking  the  land.  By  that  time  there  is  a  heavy  growth  of  vegeta- 
:ion.  This  makes  as  good  a  green  manure  crop  to  turn  under  as  rye 
)r  buckwheat  would. 

DEPTH  TO  FLOW  TACK-PINE  LANDS. 

The  jack-pine  lands  are  light  and  thin.  What  humus  they  contain 
s  for  the  most  part  within  2  or  3  inches  of  the  surface;  below  that 
s  subsoil.  Now,  in  actual  practice  the  men  who  are  making  the  great- 
est success  on  these  lands  are  plowing  but  4  to  5  inches  deep.  Usually 
the  nearer  4  inches  deep  the  land  can  be  broken  up  the  better  the  suc- 
:^eeding  crop  will  be.  The  depth  of  plowing  is  only  gradually  in- 
creased as  humus  and  nitrogen  are  added  to  the  soil.  It  will  proba- 
bly be  found  that  about  6  inches  is  as  deep  as  it  will  ever  be  found 
necessary  or  desirable  to  plow  the  lighter  lands  of  the  jack-pine 
plains. 

On  the  more  loamy  or  even  clay  lands  sometimes  found  on  the 
jack-pine  plains  the  plowing  after  the  land  has  been  enriched  with 
hiunus  can  be  gradually  deepened  to  7  or  8  inches;  but  at  the  first 
breaking  4  inches  has  proved  deep  enough  on  any  kind  of  jack-pine 
land.  This  point  is  emphasized  here  because  so  many  settlers  in  this 
region  make  the  serious  mistake  of  burning  the  land  over  in  the 
spring  to  slick  it  off  clean  for  the  plow  and  then  plow  it  7  to  8  inches 
deep.  This  is  a  mistake.  It  puts  the  thin  streak  of  humus  in  the 
surface  soil  down  about  6  inches  deep,  leaving  3  inches  at  least  of 
dead  subsoil  on  top  of  the  ground.  Seeds  started  in  such  a  topsoil 
make  a  discouraging  growth.  Clover  particularly  makes  a  much 
better  growth  when  the  first  breaking  is  less  rather  than  more  than  4 
inches  deep ;  and  this  is  the  plant  above  all  others  that  should  be  en- 
couraged, as  it  promises  to  convert  these  hitherto  discouraging  lands 
into  profitable  farms. 

Special  attention  is  called  to  the  desirability  of  breaking  these 
lands  shallow.  Successful  farming  on  these  lands  is  absolutely  de- 
pendent upon  the  observation  of  a  few  apparently  insignificant  points 
which  on  better  soils  might  be  overlooked  with  impunity,  but  which 
on  these  naturally  light  soils  must  be  observed  if  productive,  pros- 
perous farms  are  to  be  built  up. 
37277— BnU.  323—08 2 
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FBEFARATION  OF  THE  SEED  BED. 

After  the  land  has  been  broken  up  in  July  and  the  natural  gnrr 
manure  crop  of  native  vegetation  plowed  under  about  4  inches  *\rr' 
it  should  be  gone  over  with  a  roller  heavily  weighted  to  pack  the  !*-'• 
ened  soil  down  firmly.  This  hastens  the  rotting  of  the  material  tiinn . 
under.  The  spring-tooth  harrow  is  conunonly  employed  on  tii> 
land  because  with  it  many  of  the  brakes  and  other  roots  wliich  rai  ^ 
so  much  trouble  by  continuously  springing  into  life  when  the  laii«l  • 
spring  or  fall  plowed  are  pulled  out  and  can  be  gathered  up  at  . 
burned. 

That  is  just  what  ought  not  to  be  done.     Leave  the  tra^^i  r. 
roots  in  the  soil.     Their  decay  there  means  the  addition  of  ju-i  - 
much  more  humus  to  it,  the  thing  above  all  others  of  which  the  ^-^ . 
stands  most  in  need.    The  disk  harrow,  which  cuts  the  roots  up  a* 
leaves  them  in  place,  is  a  much  more  satisfactory  implement  to  iw 
in  first  working  down  new  breakings.    By  the  use  of  the  di^ik  ham  • 
after  the  roller,  any  new  growth  that  comes  up  between  the  time  t* 
land  is  broken  in  July  and  the  time  grain  is  sown  in  the  fall  c^n  ^- 
easily  kept  in  control.    The  disk  should  not  run  more  than  aboLt 
inches  deep  and  should  be  set  at  only  a  slight  angle.     Wheiv  n- 
disk  is  not  available,  a   spike-tooth  drag  with  the  teeth  slant::.* 
slightly  backward  is  the  next  best  implement  to  use. 

If,  however,  the  land  is  broken  in  early  spring,  when  the  r'"- 
and  underground  stems  are  filled  with  stored  food,  it  will  be  ailv  - 
able  to  drag  out  as  many  roots  and  stems  as  possible  in  order  to  re«l'- 
their  numbers  in  the  field  during  the  growing  season. 

CLOVEE  THE  KEY  TO  SITCCESSFCTL  FABMDTa  OH  JACK-PIIE 

LANDS. 

The  vital  fact  in  farming  the  sandy  jack-pine  lands  is  that  cl'»\ 
will  grow  on  it.     A  second  fact  is  that  clover  builds  up  the  !-»  ' 
faster  than  any  other  crop  commonly  grown  there.    It  supplier  at  • 
start  both  the  nitrogen  and  humus  that  the  soil  so  badly  needx    ^ 
third  fact  is  that  by  growing  the  crop  for  seed  the  enricliing:  etT«  ' 
of  the  clover  on  the  land  can  be  secured  and  at  the  same  time  a  «^* 
crop  of  greater  value  than  that  from  any  other  crop   oomn\«' 
grown  on  the  jack-pine  lands  obtained.    This  is  a  point  of  parann".  * 
importance  to  the  poor  settler,  who  needs  every  cent  he  can  g^n  "' 
the  farm  to  meet  his  living  expenses.     Finally,  as  a  green  man.'* 
clover  is  the  best  crop  yet  found  for  the  jack-pine  plains. 

In  some  sections,  particularly  in  Michigan,  very  profitable  n^ur- 
have  l)een  secured  frojn  growing  mammoth  and  common  red  dtivf 
for  seed.  These  lands  seem  well  adapted  to  clover-seed  product i- 
Yields  of  seed  ranging  from  2  to  6  bushels  to  the  acre,  having  a  gr  - 
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ash  value  of  $10  to  $50  per  acre,  have  been  obtained.  For  the  last 
e-.w  years  the  seed  yield  has  averaged  a  little  more  than  3  bushels 
3  the  acre.  As  the  price  ranges  between  about  $5  to  $9  per  bushel, 
lis  makes  a  very  profitable  crop.  The  income  from  clover-seed 
firming  is  thus  seen  to  be  as-  great  as  that  from  land  yielding  20 
iishels  of  wheat  or  40  bushels  of  corn  to  the  acre  at  average  prices. 
Uit  whether  or  not  one  grows  clover  for  seed  or  goes  into  some 
ther  kind  of  farming,  such  as  the  dairy  industry,  sheep,  potatoes, 
nd  the  like,  it  is  certain  that  clover  lies  at  the  base  of  every  success- 
11 1  S3"stem  of  farming  that  has  yet  been  devised  for  these  lands  and 
liould  be  among  the  very  first  crops  grown. 

KIND  OP  CLOVEB  TO  GROW. 

Of  the  different  kinds  of  clover  the  mammoth,  bull,  or  sapling  clover 
iither  than  the  smaller  common  red  clover  or  the  alsike  clover  has 
•eeii  found  most  efficient  on  the  jack-pine  plains.  It  seems  to  grow 
•etter,  gives  more  forage,  and  yields  more  seed  to  the  acre  than  either 
f  the  other  two  varieties.  The  mammoth  clover,  of  course,  produces 
Kit  one  crop  of  hay  a  season,  but  most  of  the  plains  land  is  so  far 
lorth  that  only  one  cutting  can  be  safely  taken  from  any  kind  of 
lover,  while  in  that  section  cutting  the  first  crop  of  common  red 
lover  for  hay  and  the  second  for  seed  generally  results  in  a  very 
ight  and  unprofitable  crop  of  seed. 

HOW  TO  SECTTBE  A  STAND  OF  CLOVEB. 

The  first  matter  for  the  settler  on  the  jack-pine  plains  to  consider 
s  how  to  secure  a  good  stand  of  clover. 

SEEDING  CLOVEB  WITHOTTT  A  NTTBSE  CROP. 

The  surest  way  to  get  a  stand  of  clover  on  jack-pine  lands  is  to  seed 
he  crop  alone  without  a  nurse  crop.  Where  the  land  has  been  broken 
ip  in  July  by  plowing  down  the  native  vegetation  4  inches  deep  and 
•oiling  with  a  heavy  roller,  followed  by  an  occasional  cultivation 
mtil  fall  with  a  disk  harrow  or  spike-tooth  drag,  the  land  will  be  in 
he  best  possible  condition  for  seeding  to  clover  about  May  1  of  the 
following  spring. 

Now,  on  that  light  sandy  land  it  has  been  found  best  to  drill  or 
irag  the  clover  seed  in  about  2  inches  deep.  Seeding  the  clover  in 
spring  on  top  of  the  land  with  fall-sown  grain,  as  is  the  common 
practice  on  heavier  lands,  fails  nearly  every  time  it  is  tried  on  these 
light  sandy  lands.  On  the  other  hand,  where  the  seed  is  put  in  about 
i  inches  deep  it  is  able  to  withstand  the  usual  drought  which  com- 
monly occurs  in  those  northern  climates  in  May.  Being  rooted  at 
least  2  inches  deep,  it  is  not  so  easily  blown  out  or  injured  by  the  wind, 
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which  usually  blows  strongly  from  the  west  or  southwest  during  i 
spring  months.    Many  failures  to  secure  a  stand  of  clover  on  the  jKk 
pine  plains  are  due  to  shallow  spring  seeding  and  the  drying  up  •  * 
blowing  out  of  the  plants  by  the  persistent  western  winds  oomB.* 
early  in  the  year. 

Another  point  in  this  connection  is  that  by  seeding  2  inch^  «lf^: 
the  clover  rootlets,  after  elongating  an  inch  or  so,  come  into  immeciitt- 
contact  with  the  body  of  humus  produced  by  turning  under  the  m  - 
of  wild  vegetation  4  inches  deep  at  the  time  of  breaking  in  Jc* 
Practically  all  of  the  available  plant  food  of  the  soil  is  thus  will. 
easy  reach  of  the  clover  rootlets  just  at  9.  time  when  the  plant-  r^ 
weakest  and  stand  most  in  need  of  it.    This  decayed  matter  gj^ 
the  clover  plant  a  vigorous  start  until  tubercles  can  be  fonne<!  < 
the  roots  and  the  plants  thus  made  able  to  secure  their  nitmr 
from  the  air.    The   fact  is  now  generally  known  to   all   famK^'- 
that  the  more  tubercles  or  nodides  found  on  the  roots  of  the  clov*- 
plant  the  greater  the  growth  of  the  clover  and  the  more  valuable"  li 
crop  for  green  manuring. 

The  seeding  of  the  clover  alone  without  any  nurse  crop  whattw- 
is  especially  advantageous  on  these  light  soils.  It  insures,  in  sr>  L- 
as  it  is  possible  by  any  method  of  farming  to  insure,  a  foil  stao<l  *  '■ 
clover  and  after  the  land  becomes  fertile  enough  the  production  ' 
a  fair  hay  crop  that  same  season.  By  this  method  of  seeding,  all  ti 
moisture  of  the  soil  and  all  the  available  plant  food  in  the  soil  are  {  ' 
at  the  service  of  the  clover  plant. 

When  the  clover  is  seeded  with  a  grain  crop  it  must  compete  ^ 
the  grain  crop  for  both  moisture  and  food.     The  result  is  n>u:\' 
an  inferior,  unprofitable  crop  of  grain  and  frequently  only  a  iu^*- 
stand  or  an  entire  failure  of  the  clover.    Weeds  which  in  other  -»■ 
tions  of  the  country  may  hinder  the  growth  of  clover  seeded  alor* 
spring  do  not  make  trouble  on  this  new  land  when  broken  up  in  :».  • 
summer  and  occasionally  cultivated. 

SEEDINQ  CLOVEB  WITH  A  NXrBSE  CHOP. 

The  financial  conditions  of  many  farmers  who  move  on  the  ja*  •• 
pine  lands  are  such  that  they  must  grow  their  own  forage  and  «rri ' 
in  sufficient  quantities  at  least  for  their  own  stock.    With  most  fn 
ers  on  the  jack-pine  plains  the  need  is  immediate  of  growing  ?««• 
money  crop  as  quickly  as  it  can  be  secured.    For  these  and  u 
reasons  it  will  be  found  necessary  to  grow  a  certain  amount  of  en 
forage,  and  root  crops  from  the  start,  drawing  on  the  feHility  ain  - 
in  the  soil  for  their  production.     At  the  same  time  it  is  desirabk*  t«* 
the  ground  be  seeded  with  clover,  so  that  the  building  up  of  the  - 
may  be  begun  as  quickly  as  possible. 
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With  a  favorable  season,  particularly  one  with  plenty  of  rainfall, 
a  good  stand  of  clover  may  be  secured^  by  seeding  with  grain.  In 
fact,  it  should  be  an  invariable  rule  on  the  jack-pine  lands  always  to 
seed  clover  with  every  grain  crop  put  in.  The  clover  may  fail  some- 
times as  a  crop,  but  enough  will  usually  catch  to  make  it  profitable  to 
turn  under  for  green  manure  and  thus  pay  for  the  seed  at  least. 
Winter  rye  is  a  favorite  crop  to  seed  with,  since  it  usually  gives  a 
larger  yield  on  the  light  lands  of  this  section  than  any  other  grain. 
If  the  land  is  broken  up  in  July,  as  previously  described,  it  will  be  in 
good  condition  for  seeding  to  winter  rye  about  August  26  to  Septem- 
ber 5  anywhere  north  of  central  Michigan  and  Wisconsin.  This  is  a 
little  too  late  to  seed  with  clover,  which  should  be  put  in  as  soon  as 
the  snow  goes  off  the  following  spring.  There  are  right  and  wrong 
methods  of  doing  this. 

As  to  the  right  method,  as  soon  as  the  ground  can  be  worked  in 
spring  run  over  the  rye  field  with  a  spike-toothed  harrow  lengthwise 
of  the  rows.  Sow  on  manmioth  clover  seed  at  the  rate  of  3  to  4 
quarts,  or  6  to  8  pounds,  to  the  acre.  Then  run  over  the  field  again 
with  the  spike-toothed  harrow  with  the  teeth  slanting  back  a  little 
and  follow  with  the  roller.  If  the  season  is  dry,  cut  the  rye  for  hay 
and  give  the  clover  a  chance. 

This  quantity  of  clover  seed  is  entirely  sufficient  where  it  is  intended 
to  cut  the  clover  for  seed  the  following  year.  If  the  crop  is  intended 
for  forage,  then  6  to  8  pounds  of  orchard  grass  or  timothy  seed  sown 
with  the  grain  in  the  autumn  will  insure  a  larger  hay  crop  the  follow- 
ing year. 

The  harrowing  will  not  injure  the  rye  in  the  least,  and  it  will  covex* 
the  clover  seed  a  little  deeper  than  when  sown  on  top  of  the  ground 
and  then  dragged  in.  It  is  inviting  failure  to  seed  the  clover  on  top 
of  sandy  soils  and  not  harrow  it  in. 

If  wheat  is  sown  in  the  fall  instead  of  rye  the  wheat  should  be 
harrowed  in  the  spring  and  the  clover  sown  in  exactly  the  same 
manner  as  noted  for  rye.  Seeding  clover  with  spring  grains  has  been 
practiced  by  a  large  number  of  successful  farmers  on  the  jack-pine 
lands.  This  method  has  been  quite  successful  during  the  past  three 
or  four  wet  years.  But  where  the  main  purpose  is  to  secure  a  crop  of 
clover,  this  method  is  never  so  certain  as  seeding  the  clover  without  a 
nurse  crop. 

Perhaps  three- fourths  of  the  farmers  visited  on  the  jack-pine  lands 
consider  buckwheat  one  of  the  best  grains  to  seed  with ;  that  is,  they 
report  the  best  catch  of  clover  with  this  crop.  Clover  has  also 
usually  caught  better  in  spring  rye  than  in  spelt  or  oats.  In  many 
instances  also  good  catches  have  been  secured  with  Canada  field 
peas.    Excellent  catches  have  also  been  secured  when  clover  was 
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seeded  in  ruta-bagas  in  July.  In  fact  this  is  one  of  the  best  rn;" 
of  all  to  seed  with  when  the  ruta-bagas  are  sown  in  rows,  the  rln\,*f 
being  planted  between  the  rows  at  the  last  cultivation  about  i*-" 
middle  of  July.  For  the  region  about  Roscommon,  Mich.*  Mr.  F.  1. 
De  Lameter  recommends  the  seeding  of  clover  with  oats  or  spel;  i.;» 
to  May  15;  with  millet,  buckwheat,  or  turnips  up  to  June  20:  ai.<i 
with  rye  or  wheat  up  to  August  15. 

Wlien  clover  is  seeded  with  any  of  the  spring  grains  it  is  safe  ai.  \ 
advisable  to  drill  the  clover  in  with  the  grain,  letting  the  clover  -^f'*- 
run  down  the  grain  tubes.  This  puts  the  clover  seed  down  !i  lo  .. 
inches  deep,  which  is  none  too  deep  on  light  land.  If  the  grain  i« 
broadcasted  by  hand,  the  clover  seed,  of  course,  is  dragged  in  t:.* 
same  depth  as  the  grain.  In  any  case,  whether  the  grain  is  drilii-^i 
or  harrowed  in,  it  is  advisable  to  follow  the  drill  with  a  heavy  n^H^r 
to  pack  the  soil  down  firmly  around  the  seed,  followed  by  a  spik>^ 
tooth  harrow  to  leave  the  topsoil  rough  and  loose.  A  roug^  -<" 
drifts  much  less  than  a  smoothly  packed  soil,  and  moisture  is  retaii't^ 
to  a  greater  extent  when  the  topsoil  is  loose  than  when  it  is  finuU 
packed  down. 

It  should  be  a  rule  on  the  jack-pine  lands  to  sow  on  clover  &ee«1  it 
ever}^  opportunity,  with  every  grain  and  grass  crop,  in  the  standinir 
corn  at  the  last  cultivation,  with  ruta-bagas  or  turnips^  and  with 
every  crop  with  which  it  will  not  interfere.  As  one  fanner  exprfrv*<Nl 
it  "  Every  time  you  scratch  the  ground,  put  in  clover  seed.**  Hti 
in  dry  or  otherwise  unfavorable  seasons  all  the  clover  thus  seeded  n\^\ 
fail.  In  addition,  then,  to  the  clover  thus  seeded  it  is  strongly  ur;?«»l 
that  the  main  fields  of  clover,  the  ones  in  the  regular  rotation  tl.*i 
are  being  depended  upon  for  clover  seed,  be  seeded  alone.  Tlii- 
method  of  clover  farming  insures  a  seed  crop  every  year  on  a  tiur«i 
to  a  fourth  of  the  whole  farm. 

CLOVEB  XNOCITLATIOH. 

When  new  land  on  the  jack-pine  plains  is  cleared  and  pat  iiit> 
clover  for  the  first  time,  it  sometimes  makes  only  a  small  grf>wt;- 
This  is  not  necessarily  because  the  land  is  poor,  but  is  often  becaii^ 
the  soil  is  not  well  inoculated  with  clover  bacteria. 

In  a  thrifty  clover  field  the  roots  are  usually  thickly  studded  wiiL 
small  tubercles.  Wlien  clover  is  grown  on  virgin  soil  like  the  ja^  k 
pine  plains,  the  organisms  causing  these  tubercles  are  not  plentiful 
or  may  be  entirely  wanting.  In  an  examination  of  a  number  of  ti» M* 
of  clover  on  the  plains  land  many  cases  were  found  where  then-  wa* 
only  now  and  then  a  tubercle  on  the  roots,  or  the  tubercles  might  U* 
entirely  absent. 
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Now,  the  poorer  the  land  the  greater  the  need  is  of  having  the  soil 
well  inoculated  with  the  bacteria  causing  these  tubercles.  It  is  by 
means  of  bacteria  working  within  these  tubercles,  or  nodules,  that 
Ihe  clover  plant  is  able  to  utilize  the  nitrogen  of  the  air  in  its  more 
rapid  and  vigorous  growth. 

There  are  three  common  ways  of  getting  the  soil  inoculated  with 
clover  bacteria: 

(1)  When  the  seed  is  sown  in  the  usual  way  nearly  always  some 
of  the  plants  become  inoculated.  This  is  particularly  true  where  old 
loggring  or  other  roads  cross  the  fields.  The  field  as  a  whole  may  be 
unsatisfactory.  If  this  field  is  plowed  and  harrowed  and  clover  im- 
mediately sown  on  again  the  chances  are  that  the  second  crop  will  be 
much  more  vigorous  than  the  first,  because  of  the  more  abundant 
inoculation  of  the  soil  brought  about  by  the  greater  distribution  of 
the  bacteria  in  the  soil  by  plowing  and  harrowing,  by  the  wind,  etc. 
So  if  clover  does  not  succeed  the  first  year,  it  may  be  tried  on  the 
same  land  the  second  year.  By  the  third  year  the  field  should  be 
thoroughly  inoculated  and  a  good  stand  obtained.  After  that  the 
field  should  remain  inoculated  for  years. 

(2)  A  second  and  very  common  way  of  inoculating  new  land  with 
clover  bacteria  is  to  take  moist  topsoil  from  an  old  clover  field  and 
scatter  it  over  the  new  field  at  the  time  the  clover  is  seeded.  About 
200  to  250  pounds  of  this  old  clover  soil  should  be  scattered  on  each 
acre  of  new  ground  and  immediately  harrowed  in.  If  the  inoculated 
soil  dries  out,  the  vigor  of  the  clover  bacteria  in  it  is  greatly  dimin^ 
ished.  This  is  one  of  the  reasons  why  it  should  be  harrowed  in  and 
not  simply  scattered  on  top  of  the  ground.  Excellent  results  have 
been  reported  by  this  method  of  inoculating  clover.  The  danger  in 
this  method  lies  in  the  possibility  of  introducing  weed  pests  or  plant 
diseases  through  the  agency  of  the  old  soil. 

(3)  The  most  scientific  method  of  inoculating  the  clover  field  is  to 
obtain  a  pure  culture  of  clover  bacteria  and  moisten  the  clover  seed 
with  it  just  before  sowing.  These  pure  cultures  have  been  put  on 
the  market  commercially  and  can  also  be  obtained  in  limited  quan- 
tity from  the  United  States  Department  of  Agriculture.* 

EFFECT  OF  WINDS  OH  THE  CLOVES  CATCH. 

Throughout  northern  Michigan,  Wisconsin,  and  Minnesota  there 
is  usually  a  persistent  strong  wind  that  blows  steadily  from  the  west 
and  southwest  nearly  every  day  in  spring  and  early  summer.  These 
winds  are  frequently  very  injurious  to  spring-planted  grains  on  sandy 

<■  Information  as  to  methods  of  inoculating  soils  for  various  legumes  and  the 
benefits  derived  from  Inoculation  is  given  in  Farmers*  Bulletin  No.  314,  which 
may  be  had  free  upon  application  to  the  Secretary  of  Agriculture. 
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lands  and  are  especially  severe  on  new  clover  seeding'.  Grain  firi  '• 
have  been  seen  where  practically  all  the  seeding  on  the  eastern  ^ie 
of  the  field  had  been  destroyed  by  drifting  sand  and  the  drying  eflWf" 
of  the  wind.  Frequently  the  clover  in  exposed  fields  is  entirely  killfJ 
out,  except  in  sheltered  spots  like  ravines  and  on  hillsides  or  alooe 
fences  which  break  the  force  of  the  wind.  Time  and  time  again  tin* 
clover  crop  in  the  middle  and  east  side  of  a  field  has  been  found  « 
complete  failure  while  an  excellent  stand  was  obtained  on  the  we&leni 
edge  of  the  field  where  perhaps  a  board  fence  or  a  few  scattering 
fehrubs  offered  some  light  protection  from  the  drying  winds. 

In  experimental  work  on  sandy  lands  in  Wisconsin,  Ppofo*or 
King^  found  that,  with  a  gentle  breeze  blowing,  evaporation  a  fot-t 
above  the  ground  was  25  per  cent  greater  20  rods  out  from  the  we< 
edge  of  a  field  than  it  was  3  rods  out.  In  this  case  there  was  a  wind 
break  12  to  15  feet  high  on  the  west  side  of  the  field.  Even  with 
only  a  hedge  of  scattering  bur  oaks  6  to  8  feet  high,  evaporation  vt* 
30  per  cent  greater  300  feet  to  leeward  of  the  hedge  than  at  20  feel. 

Not  only  does  the  land  dry  out  much  more  rapidly  with  a  strong: 
wind  blowing  over  it,  but  the  finer  portions  of  the  soil  itself  miiy  ^ 
blown  away,  greatly  decreasing  the  soil  fertility  and  lessening  tk 
power  of  the  soil  to  hold  moisture,  for  the  finer  the  soil  the  greater 
its  moisture-holding  capacity.  These  various  factors — the  wind  i^ar- 
rying  sand  particles  which  cut  off  the  young  plants  or  csover  thfm 
over,  the  more  rapid  drying  out  of  the  soil  exposed  to  the  high  winds 
of  the  spring,  and  the  lessened  fertility  content  of  the  soil  caused  hj 
the  finer  particles  being  blown  away — ^all  tend  to  decrease  the  chance^ 
of  success  of  the  clover  plant. 

Another  point  in  this  connection  is  that  under  ordinary  condition> 
of  farming  the  finer  particles  of  soil  are  brought  to  the  surface  every 
time  the  land  is  plowed  or  tilled.  The  wind  carries  many  of  the^ 
away,  so  that  the  natural  tendency  of  these  soils,  if  allowed  to  drift, 
is  to  become  coarser,  less  able  to  retain  moisture,  and  more  subject  W 
drought.  Besides,  in  these  coarser  soils  any  vegetable  matter  thit 
may  be  added  in  the  form  of  green  or  stable  manure  is  much  nioit 
quickly  burned  out  and  the  humus  reduced  to  ashes  than  on  the  fin^r 
and  more  compact  soil  of  the  original  field.  This  we  do  not  waui. 
A  big  yield  on  these  lands  depends  upon  there  being  a  large  quamirr 
of  humus  in  them. 

WIND-BBEAES  FOB  SANDT  lAHBS. 

The  chances  for  securing  a  good  catch  of  clover  and  a  stand  ot 
grains  are  greatly  increased  by  having  a  wind-break  around  each  field. 
This  can  be  easily  provided  by  leaving  an  uncut  strip  one  to  two  r«d< 

o  Wisconsin  Agricultural  Experiment  Station  Bulletin  No.  42. 
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"wide  around  each  field  at  the  time  the  land  is  cleared.  Any  blank 
s^paces  in  this  hedge  can  be  filled  in  by  transplanting  to  it  some  of 
'^he  native  trees  and  shrubs,  such  as  jack  pines,  poplars,  Juneberries, 
scrub  oaks,  willows,  and  the  like.  Spruce  also  does  remarkably  well 
on  all  jack-pine  land  and  makes  an  excellent  wind-break. 

Since  also  the  prevailing  winds  come  from  the  west  and  southwest, 
it  is  advisable  to  make  the  cleared  fields  comparatively  long  and 
narrow,  the  long  way  running  north  and  south. 

Many  a  farmer  likes  to  see  big  fields.  It  is  a  pleasure  to  stand  in 
the  doorway  and  look  over  the  whole  farm,  seeing  nothing  but  culti- 
vated fields.  An  overgrown  fence  row  is  an  abomination  that  must 
be  grubbed  out.  Nevertheless  the  farmer  who  fails  to  leave  or  pro- 
%nde  a  wind-break  around  his  fields  on  the  sandy  lands  of  the  jack- 
pine  plains  pays  dearly  for  his  negligence.  It  is  one  of  the  little  things 
that  make  the  difference  between  success  and  failui'e  on  these  lands. 
A  hedge  row  growing  around  a  sandy  field  is  a  kind  of  insurance 
against  failure,  especially  valuable  where  success  is  staked  on  the 
clover  crop.  What  may  seem  like  shiftlessness  in  overgrown  fence 
rows  on  fertile  clay  loam  farms  has  been  found  to  be  the  wisest  kind 
of  farming  on  lighter  sandier  lands. 

Long,  narrow  fields  never  more  than  40  rods  wide,  with  occasional 
wind-breaks,  are  recommended.  In  most  cases  the  wind-breaks  are 
already  in  place.  They  should  not  be  cut  down  when  clearing  the 
fields.  If  they  are  not  there  they  should  be  planted.  This  will  pay 
a  bigger  interest  on  the  investment  than  any  other  improvement  that 
can  be  put  on  the  place. 

BOXJOH  FIELDS  DESIEABLE  ON  SANDT  LANDS. 

Another  point  bearing  on  the  relation  of  winds  to  the  method  of 
handling  sandy  lands  may  need  explanation.  After  seeding  any 
crop  on  sandy  lands,  the  packing  of  the  soil  down  firmly  around  the 
seeds  by  running  over  the  field  with  a  heavy  roller  is  strongly  recom- 
mended. Soil  moisture  from  below  rises  more  rapidly  in  firm  than 
in  loose  soil,  resulting  in  a  better  and  quicker  germination  of  the 
sown  seed.  If,  however,  the  soil  is  left  packed  to  the  surface,  evap- 
oration from  the  soil  is  more  rapid  than  where  the  topsoil  is  loose. 
Besides,  where  the  soil  is  left  smooth  after  the  roller  the  winds  blow 
over  it  much  more  rapidly  than  where  it  is  left  rough. 

King  *»  found  that  the  force  of  the  wind  next  to  the  soil  surface  was 
reduced  about  one-half  on  rolled  land  by  running  over  it  with  a  har- 
row. He  cites  a  rolled  field  over  which  the  wind  was  raising  such 
a  dust  that  it  was  almast  impossible  to  see  across  it.  A  harrow  was 
run  over  the  field  at  right  angles  to  the  wind,  when  the  cloud  of  dust 

^  Wisconsin  Agrlculturai  E2zperiment  Station  Bulletin  No.  42. 
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practically  subsided.  Actual  measurements  showed  that  the  vdocixj 
of  the  wind  across  the  roughened  field  next  the  soil  surface  was  much 
less — practically  half  less — ^than  over  the  rolled  smooth  soiL  Tberp- 
fore,  whenever  the  soil  is  packed  down  smooth  with  a  roller — tM 
this  should  be  after  every  clover  and  grain  crop  is  seeded — it  diould 
be  followed  immediately  with  a  spike-tooth  harrow  to  leave  the  lof» 
surface  loose  and  rough. 

HANDLDra  CLOVEB  FOB  SEEB. 

The  usual  custom  in  the  north-central  part  of  the  southern  peniii- 
sula  of  Michigan,  where  clover  is  being  grown  quite  extensively  for 
seed  on  pine  and  hardwood  lands,  is  to  cut  the  first  crop  of  the  sea.viL 
of  either  common  red  clover  or  the  larger  growing  miaminoth  clovr? 
for  seed.  This  is  contrary  to  the  general  practice  in  the  older  dovw 
seed  sections  farther  south,  where  the  usual  procedure  is  to  cut  tb/ 
first  crop  of  common  red  clover  for  hay  and  the  second  for  seed.  In- 
deed, the  belief  is^quite  prevalent  among  farmers  in  the  older  clovfr 
sections  that  the  first  crop  of  June  clover  does  not  set  seed.  That 
the  belief  does  not  hold  true  in  northern  Michigan  is  shown  by  thr* 
fact  that  there  are  many  authentic  records  of  yields  of  6,  8,  10«  ami 
in  one  instance  at  least,  even  12  bushels  of  clover  seed  per  acre,  The^ 
yields  have  been  obtained  from  the  first  crop  without  either  clippxii|t 
or  pasturing  the  clover  back  in  spring.  The  average  yield  of  dorrf 
seed  in  northern  Michigan  in  fields  with  a  uniform  stand  of  clover  L> 
more  than  2  and  very  close  to  3  bushels  of  seed  to  the  acre  one  year 
with  another,  while  the  better  farmers  will  average  4  to  6  bushek 
When,  however,  in  that  northern  section,  the  first  crop  of  common  nJ 
clover  is  cut  for  hay  and  the  second  left  for  seed,  the  seed  jrield  i* 
nearly  always  disappointing,  a  yield  of  half  a  bushel  to  a  bushel  nf 
low-grade  seed  containing  a  very  large  percentage  of  light  and 
shriveled  seed  being  the  rule. 

The  farmers,  however,  who  are  uniformly  getting  the  largest  yieli 
of  seed  in  northern  Michigan,  Wisconsin,  and  Minnesota  are  the  iw*^ 
who  first  pasture  back  the  clover,  either  common  red  or  mammc^L 
with  sheep  or  cattle  until  about  June  15  to  20  in  a  normal  season  aii ! 
then  let  the  crop  come  on  for  seed.  Some  farmers  who  do  not  ha^^ 
sufficient  stock  clip  the  clover  back  with  a  mower  about  June  15  ixiA 
get  as  good  results  as  where  the  clover  is  pastured  off.  The  mowtr 
is  set  high  and  the  clippings  left  to  fall  back  on  the  land.  Erer. 
where  the  land  is  pastured  off  many  farmers  practice  running  oTrr 
the  field  with  a  mower  after  the  stock  is  removed  to  clip  back  in^ 
bunches  that  may  be  left,  so  that  the  crop  may  come  on  evenly  orff 
the  entire  field. 

The  past  season,  especially,  it  was  a  noticeable  fact  in  northern 
Michigan  that  those  farmers  who  pastured  or  clipped  back  thfir 
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clover  got  larger  yields  of  seed  than  those  who  did  not.  One  instance 
from  this  year's  observation  may  be  cited  in  this  connection.  One 
farmer  on  the  jack-pine  plains  in  northern  Michigan  had  a  practi- 
cally perfect  stand  of  clover  on  about  50  acres  of  his  farm.  This 
clover  was  waist-high  and  full  of  blossoms  in  July,  promising  an 
extra  heavy  yield.  It  thrashed  out  a  little  more  than  2  bushels  of 
seed  to  the  acre.  A  near-by  farmer  on  similar  sandy  lands  pastured 
back  his  rather  poor  stand  of  clover  on  a  40-acre  field  with  cattle 
until  June  20.    This  field  averaged  about  5  bushels  of  seed  per  acre. 

BEASONS  FOB  PASTXJBING  CLOVEB  OB  CLIPPING  IT  BACK. 

Farmers  have  found  from  experience  that  by  pasturing  or  clipping 
back  clover  and  then  letting  the  crop  go  to  seed  they  get  larger  yields 
of  seed  generaUy  than  by  any  other  method  of  handling  the  crop. 
The  reasons  generally  given  for  such  better  yields  are  about  as  fol- 
lows :  By  clipping  or  pasturing  back,  the  clover  is  brought  into  bloom 
in  a  dry  time.  One  farmer  expressed  it  thus : "  I  don't  care  how  much 
rain  there  is  up  to  the  time  clover  blooms,  but  after  that  a  good  seed 
crop  depends  upon  dry  weather."  If  rainy  weather  prevails  during 
the  blooming  period  the  clover  crop  may  as  well  be  cut  for  hay. 

Again,  it  is  believed  that  by  pasturing  or  clipping  back,  the  plant 
does  not  grow  so  rank,  is  less  likely  to  lodge  and  fall  down,  blooms 
more  freely,  and  that  a  larger  number  of  insects  are  present  to  cross- 
fertilize  the  crop  than  earlier  in  the  season.  Another  advantage  of 
pasturing  back  is  that  there  is  much  less  straw  to  handle  at  thrashing 
time.  This  is  an  item  of  special  importance  where  the  large  mam- 
moth clover  is  grown.  A  rank  yield  of  plant  and  a  large  yield  of 
seed  do  not  appear  to  go  together,  but  rather  where  the  plant  is  rank- 
est there  the  seed  yield  is  least. 

THE  CLOVEB-FIiOWEB  MIPGE. 

More  pertinent,  probably,  than  all  the  reasons  previously  given  for 
pasturing  or  clipping  back  clover  is  the  fact  that  by  so  doing  the  de- 
structive action  of  the  clover-flower  midge  is  largely  avoided.  The 
clover-flower  midge  is  usually  noticed  on  the  clover  heads  as  a  small 
orange-red  insect  about  as  large  as  a  pin  head,  commonly  present  in 
all  clover  sections  of  the  United  States  and  observed  by  the  writer 
the  past  season  in  northern  Michigan,  Wisconsin,  and  Minnesota. 
This  insect  feeds  within  the  florets  of  the  clover  blooms  at  blossoming 
time  and  prevents  the  formation  of  seed.  It  probably  does  more  to 
injure  the  seed  crop  than  all  other  agencies  combined  except  wet 
-^•eather. 

A  detailed  description  and  life-history  account  of  the  flower  midge 
can  not  be  given  here,  but  the  farmer  who  may  be  interested  in  clover- 
seed  production  is  urged  to  write  to  the  United  States  Department  of 
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Agriculture  for  Bureau  of  Entomology  Circular  No.  69.   entiiVI 
"  Some  Insects  Affecting  the  Production  of  Red  Clover  Seed." 
FACTOBS  IN  SUCCEBSFtn,  CLOVB&-BEEI>  PABlCXKa. 

Practice  and  science  unite  in  showing  that  to  secure  the  larstM 
crop  of  clover  seed  the  crop  should  bloom  during  dry  weather.  Tiu- 
necessitates  keeping  an  account  of  the  weather  in  each  locality  fioji 
year  to  year  so  as  to  know  at  ahout  what  period  to  expect  dry  weaiinT. 
The  plants  should  be  comparatively  thin  on  the  ground  and  t^n-lj 
for  the  largest  yield.  Closely  crowded  plants  make  weak  stems  wfiiii 
lodge  and  produce  very  little  seed.  Pasturing  or  clipping  teuiL-  »■ 
make  short  straw  and  stocky  plants,  which  are  less  likely  to  lodi* 
and  easier  to  handle  at  thrashing  time.  To  avoid  the  greatest  injiirv 
from  the  flower  midge  the  crop  should  be  brought  into  bluum  a  ijtt'* 
later  than  the  first  crop  of  common  red  clover  normally  blooius  icd 
considerably  earlier  than  die  second  crop  of  this  clover  usually  bloom- 
This  is  brought  about  by  pasturing  the  clover  back  until  about  Juu 
15  to  20  in  the  northern  part  of  Michigan,  Wisconsin,  and  MinneKoU. 
or  clipping  it  back  with  the  mower  at  about  this  time. 

HAJtVESTIHG  Ain>  CUIUNO  CLOVES  FOB  SEED. 
Practice  varies  as  to  the  time  for  cutting  common  red  and  mam- 
moth red  clover  for  seed.    The  greatest  quantity  of  seed  is  u.suall/ 
obtained  by  waiting  until  about  95  per  cent  of  the  heads  are  a  deai 
brown  color,  but  before  any  of  the  heads  begin  to  fall  to  pieces    A 
number  of  instances  came  under  the  writer's  observation   the  pt^t 
season  where  the  crop  was  cut  a  little  on  the  green  side  with  the  ex- 
pectation   that    tl,> 
seed  would  ripen  !![* 
in  curing.     The  re- 
sults were  quite  um- 
formly     iinsatii^fa'-- 
tory,  much   of  Lb« 
seed  being  slirivclnl 
and     light.     \Wn' 
the  crop  is  left  iiniil 
most    of    the    heaii- 
are  thoroughly  rip 

riG.I.— Mowerwllh«l[athm«Dltorbuiichln«cloTercQtlOr«eea.       there    is   leSS    1ft*.  rf 

heads  if  the  cuttir.; 
is  done  in  the  early  morning  and  late  afternoon  when  the  straw  t-  » 
little  tougher  than  at  midday. 

In  cutting,  farmers  quite  generally  use  a  finger-like  attachment  t ' 
the  mower  with  a  trip  worked  by  the  foot.  (See  fig.  1.)  This  leni- 
he  clover  in  bunches  out  of  the  way  of  the  trampling  of  the  h<>r*~ 
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Lfter  five  or  six  days'  curing  in  these  bunches,  if  the  weather  condi- 
ions  are  favorable,  the  crop  is  thrashed  direct  from  the  field.  One  or 
wo  rains  on  the  crop  do  not  inj-ure  it,  but  with  continued  wet  weather 
lany  seeds  sprout  and  the  quality  of  the  crop  is  injured.  If  a  clover 
iiiller  is  not  available  as  soon  as  the  crop  is  dry  enough  to  hull,  the 
lover  should  be  stacked  or  put  under  cover  in  barns  or  sheds.  When 
tacked  or  put  into  the  mow  the  clover  undergoes  a  sweating  process. 
)ii  this  account  hulling  should  be  delayed  at  least  three  weeks  after 
tacking. 

Stacking  is  always  a  safe  way  of  handling  the  clover-seed  crop. 
♦''all  rains  of  a  month  to  six  weeks'  duration  are  not  infrequent  in 
he  Northern  States,  during  which  time  if  the  clover  is  lying  in  the 
leld  the  greater  part  of  the  seed  is  lost  by  the  heads  rotting  off  or 
lisintegrating  and  by  the  seeds  sprouting  and  becoming  discolored. 
The  stack  must  be  covered  with  straw,  marsh  hay,  or  the  like,  to  turn 
vater.  The  crop  is  too  valuable  to  take  chances  with,  and  the  extra 
abor  involved  in  stacking  is  not  too  much  insurance  to  pay  for  the 
;ertainty  of  securing  the  crop  in  the  best  possible  condition. 

CIOVEB  STRAW. 

When  clover  is  cut  for  seed  and  cured  quickly  without  rainfall 
he  straw  has  some  feeding  value.  Some  farmers  use  it  as  a  substi- 
lite  for  hay  for  sheep  and  cattle.  If  not  required  to  eat  it  up  too 
'lose,  stock  get  along  on  such  material  about  as  well  as  they  do  on 
)at  straw.  But  where  the  clover  has  lain  in  the  field  subject  to  dews 
ind  rains  it  gets  more  or  less  brittle  and  rotten  and  should  be  used 
mly  for  bedding  or  manure. 

Many  farmers  who  thrash  directly  from  the  field  spread  the  straw 
nit  thinly  over  the  field  as  a  manure.  For  this  purpose  it  is  worth 
ibout  $8  a  ton;  that  is,  the  amount  of  fertility  in  a  ton  of  clover 
^traw  if  bought  in  commercial  form  would  cost  $8.  When  this  mate- 
'ial  is  used  as  a  light  top-dressing  on  grain  it  aids  in  securing  a  stand 
)f  clover ;  in  fact,  the  straw  frequently  contains  considerable  quanti- 
ies  of  unthrashed  seed  which  helps  considerably  in  reseeding  either 
)ld  or  new  fields  where  it  may  be  applied. 

CLOVEE  FOLLOWINa  GLOVES. 

Clover  being  the  most  paying  crop  yet  found  for  the  jack-pine 
lands,  can  it  be  grown  year  after  year  on  the  same  land  ?  Mr.  Hub- 
bard Head,  of  Roscommon  County,  Mich.,  has  asked  this  question  of 
the  jack-pine  lands  and  has  been  answered  in  the  affirmative.  For 
as  many  as  fifteen  years  Mr.  Head  has  grown  clover  continuously  on 
the  same  fields,  and  the  crop  of  1907  was  perhaps  the  best  of  all.  In- 
deed, by  the  continuous  culture  of  clover  the  naturally  loose,  sandy 
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soil  had  become  firm  and  compact,  the  color  of  the  soil  dfciiti 
darker,  and  its  fertility  greatly  increased. 

On  this  farm  the  general  plan  is  to  cut  clover  for  hay  or  seed  u:.: 
the  clover  in  the  field  becomes  thin;  then  to  let  the  crop  grow  i.tl 
about  July,  when  the  whole  crop  is  turned  under  and  the  field  n»l.'- 
and  reseeded  to  clover.    The  seed  is  sown  at  the  rate  of  3  quan-  " 
the  acre  and  harrowed  in  about  2  inches  deep.    Thus  handled  ii  L: 
become  possible,  as  the  land  has  improved,  to  secure  two,  and  ^i.:.. 
times  three,  clover  crops  in  succession  before  it  is  found  nect^NSin 
plow  the  field  down  again  and  reseed.    Likewise  it  has  becom<*  ]<-- 
ble  to  seed  such  old  clover  land  in  early  spring  and  get  a  crop  of  , 
or  even  a  small  crop  of  seed  the  same  season. 

Frequently,  however,  bluegrass — or,  as  it  is  generally  known  iii  •• 
Northern  States,  June-grass — ^gets  into  the  clover  field  and  ^^^>'  - 
a  pest,  so  that  before  the  field  is  reseeded  to  clover  it  will  be  frt 
best  to  put  it  into  some  cultivated  crop,  such  as  potatoes  or  corn,  f ' 
a  year  or  two.    It  is  probable  also  that  if  the  farm  is  near  a  r^ 
road  town  more  money  can  be  made  one  year  with  another  by  aI'-^ 
nating  potatoes  or  other  vegetable  crops  with  clover  than  by  gn^ff^  *' 
clover  continuously.    Twelve  to  fifteen  miles  away  from  a  milni 
the  growing  of  clover  for  seed  alone  may  be  the  most  profitable  i*'^ 
of  farming,  in  which  case  as  much  as  possible  of  the  fann  shf*  ' 
be  continuously  in  clover. 

HANURES  AND  FEBTIUZEBS. 


The  man  who  has  even  a  small  quantity  of  manure  to  apply  on  :1 
jack-pine  land  will  be  astonished  at  the  result.    In  this  light,  ^ar 
soil  the  full  value  of  the  manure  seems  to  be  eflfective  on  the  crtJj  . 
once.    The  crop  comes  up  vigorous  and  strong,  with  a  healthy  i'« '. ' 
and  makes  a  rapid  growth  to  maturity.    When  one  is  growing tl' 
for  seed  the  best  method  of  applying  the  manure  is  as  a  <*<>ni|" 
tively  light  top-dressing  on  meadows  in  spring.     When  ch>^»*r 
seeded  with  grain  in  the  spring  the  chances  of  success  of  the  ••'  * 
crop  are  greatly  increased  by  a  light  top-dressing.     An  apj)ii»- 
of  even  3  or  4  tons  an  acre  has  a  marked  beneficial  effect  and  pri 
callv  makes  certain  a  full  stand  of  clover  where  the  manure  k  «»• 
spread  over  the  surface. 

When  com  or  potatoes  are  grown  after  clover  sod,  the  sod  sLoni'l 
plowed  under  in  the  fall  and  what  manure  is  used  should  be  «[ : 
as  a  top-dressing  in  the  spring.    In  the  case  of  either  of  tliesv  \r 
the  manure  can  be  lightly  disked  in.     When  clover  is^  se^^dt^i 
standing  corn — a  very  desirable  practice — the  manure  used  a^  a  i ' 
dressing  is  of  decided  advantage  in  securing  a  good  stand  of  d*'^ 
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Now,  there  is  a  difference  in  manures.  The  solid  matter  excreted 
contains  barely  half  as  much  plant  food  in  it  as  the  solid  and  liquid 
manures  combined.  One  of  the  first  things  the  plains  farmer  needs 
to  look  after,  then,  is  water-tight  stalls  and  gutters  and  the  use  of 
enough  bedding  to  absorb  all  the  liquids.  After  the  manure  is  made, 
the  sooner  it  is  applied  on  the  land  the  more  value  the  crops  will  get 
out  of  it  The  best  method  of  producing  and  caring  for  manure  is 
told  in  another  bulletin  of  this  Department,  which  may  be  had  for  the 
asking.^  Here  we  wish  to  emphasize  only  the  desirability  of  saving 
the  liquid  as  well  as  the  solid  manure  by  having  water-tight  floors  and 
gutters,  and  using  the  manure  in  frequent  light  top-dressings  rather 
than  occasional  heavy  applications  turned  under. 

FEBTILIZEBS. 

Commercial  fertilizers  have  scarcely  been  used  as  yet  on  the  jack- 
pine  plains.  Superphosphates  in  a  few  instances  have  been  found 
very  beneficial  to  clover,  more  so  than  barnyard  manure,  but  on 
grasses  top-dressings  of  barnyard  manure  have  given  larger  increases 
than  when  superphosphates  were  used. 

Quite  extensive  experiments  a  few  years  since  were  made  by  Dr. 
H.  C.  Kedzie,^  of  the  Michigan  Agricultural  Experiment  Station,  in 
using  marl,  plaster,  and  salt  on  jack-pine  lands.  Marl  had  an  imme- 
diate and  lasting  beneficial  effect  on  the  plains  and  no  injury  resulted 
from  its  free  application  at  any  time.  Marked  benefit  resulted  from 
the  use  of  land  plaster  up  to  200  pounds  an  acre  on  nearly  all  crops, 
but  no  benefit  was  found  with  any  crop  from  the  use  of  salt  as  a 
manure.  Splendid  results  are  also  being  reported  on  the  use  of  com- 
mercial fertilizers  by  the  Wisconsin  subexperiment  station  located  in 
the  northern  part  of  that  State,  at  Iron  River,  on  a  very  good  quality 
of  sandy  cut*over  pine  and  jack-pine  land. 

SmOCABY   AHD   STTOOESTIGirS. 

( 1 )  There  are  millions  of  acres  of  j  ack-pine  lands  in  Michigan,  Wis- 
consin, and  Minnesota  that  can  be  made  into  profitable  farms  if 
special  care  is  taken  to  till  the  soil  properly  and  follow  a  type  of 
farming  suited  to  the  locality  and  soil. 

(2)  The  successful  farming  of  these  lands  is  based  on  the  fact  that 
clover  will  grow  on  them. 

(3)  A  type  of  farming  which  is  proving  profitable  on  these  lands 
is  the  growing  of  clover  for  seed. 

(4)  The  kind  of  clover  that  grows  best  and  gives  the  largest  yields 
of  seed  is  the  manmioth  variety. 


«  Farmers*  Bulletin  No.  lf>2,  entitled  "  Barnyard  Manure." 
^  Report  of  the  Michigan  State  Board  of  Agriculture,  1889. 
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(5)  The  most  certain  way  to  succeed  with  the  clover  crop  i- 
break  new  ground  shallow  in  midsummer  without  burning  OTpr,  < 
tivate  with  a  disk  harrow,  sow  the  seed  2  inches  deep  the  foDoff,*:  1 
spring  without  a  nurse  crop,  cover  with  a  heavy  roller,  and  theD  r 
over  with  a  light  spike-tooth  harrow  to  leave  the  topsoil  loo?e  i 
rough. 

(6)  The  best  time  to  break  new  ground  on  the  jack-pine  plaii- 
during  July,  after  the  native  vegetation  has  made  its  m&xinitL 
growth  for  the  season.    Breaking  should  be  done  shallow — ^nct  it-^ 
than  about  4  inches  deep. 

(7)  The  chances  for  a  successful  clover  catch  are  greatly  iiim^- 
by  making  the  fields  comparatively  narrow  east  and  west,  and  lenvr. 
a  good  hedge  of  native  trees  and  shrubs  along  the  west  and  tx n 
borders  of  every  field  for  a  wind-break. 

(8)  The  clover  crop  is  greatly  benefited  on  the  jack-pine  soik*' 
light  top-dressings  of  barnyard  manure  or  of  superphosphates  M-r 
is  also  beneficial,  and  land  plaster  up  to  200  pounds  to  the  acre. 

(9)  Jack-pine  lands  are  not  uniform  in  character.  Open  plii- 
and  light  vegetation  generally  indicate  the  poorest  grade;  mix'* 
vegetation,  luxuriant  on  the  ground,  and  an  abundance  of  will- 1^- 
Juneberries,  poplars,  maples,  briers,  etc.,  indicate  better  grades.  11 
the  better  grades  of  jack-pine  lands  can  be  made  into  profitable  fart- 
by  growing  clover. 

(10)  It  requires  an  intelligent  imderstanding  of  the  principle-  ' 
farming  to  obtain  success  on  these  naturally  li^t  lands.  It  tik- 
about  three  years'  time  to  get  the  farm  on  a  paying  basis.  The  ^  * 
year,  at  least,  the  settler  must  have  enough  money  on  hand  to  i'"7 
him  through,  or  he  must  be  prepared  to  work  out  part  of  the  time. 

(11)  If  the  settler  will  get  his  land  into  mammoth  clover  a??^ 
as  he  can,  keep  it  in  clover  as  much  of  the  time  as  possible,  and  mA 
clover  the  main  crop  on  his  farm  for  five  or  six  years,  he  will  b-i 
up  a  fertile,  profitable  farm  upon  which  he  can  carry  out  any  typ  •  i 
farming  suitable  to  the  region. 
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LETTER  OF  TRANSMITTAL 

U.  S.  Department  of  Agriculttie. 
Bureau  of  Plant  Industry,  Office  of  the  Chift. 

Washingtofi,  D.  C,  Mart^h  i).  . 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitW  *  ■* 
Potatoes,"   by   Mr.   W.   R.   Beattie,   Assistant   Horticulturist,   and  rt-^x- 
that  It  be  published  as  a  Farmers'  Bulletin  to  sui)ersede  the  fonn»»r  :  ' 
tlon  of  this  title  issued  as  Bulletin  No.  129  of  the  same  series. 

The  sweet  i)otato  is  now  one  of  the  most  important  of  our  truck  «-p  ^ 
has  a  wide  range  of  utility,  both  as  a  money  crop  and  for  home  c-ikimi!  ; 
and  it  is  especially  adapted  to  growing  on  the  **  worn-out "  cottou  aiul  t  « 
liinds  of  the  Southern  States. 

Respectfully.  B.  T.  (»allo\»  o 

rhiif  of  lU 

Hon.  James  Wilson,  Secrelary  af  Agrivullurv. 
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21 .  Cross  section  of  large  storage  house 

22.  Wagon  and  baskets  adapted  for  transporting  sweet  potatoes 

2.S.  Sweet  potato  barrels  ana  device  for  pressing  the  heads  into  place 

24.  Some  of  the  commercial  types  of  sweet  potatoes 
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SWEET  POTATOES. 


INTRODirCTIOH. 

M'ith  the  pacing  of  each  year  the  sweet  potato  is  becoming  of 
greater  importance  as  a  commercial  truck  crop  in  the  United  States. 
During  a  long  period  it  has  formed  one  of  the  principal  sources  of 
food  for  the  people  of  the  Southern  States  and  of  tropical  America. 
As  a  commercial  truck  crop  the  sweet  potato  would  be  included 
among  the  five  of  greatest  important*,  ranking  perhaps  a)>out 
third  in  the  list.  As  a  food  for  the  great  mass  of  the  people  living 
in  tile  warmer  portions  of  our  country  the  use  of  this  crop  is  ex- 
(■eeded  by  hominy  and  rice  ojily.  In  many  of  the  islands*  of  the 
Pacific,  especially  in  the  Philippines,  the  sweet  potato  is  the  principal 
vegetable  food  for  large  numbers  of  the  lower  classes,  at  certain 
seasons  being  almost  the  only  food  available. 

The  sweet  potato  industry  in  this  country  is  readily  divided  into 
two  classes  of  production:  (1)  For  home  use  and  (2)  for  market. 
A  ([uantity  sufficient  for  home  use  can  be  grown  under  a  wide  range 
of  conditions,  while  production  on  a  commercial  scale  is  somewhat 
restricted  by  climate  and  soil  and  also  by  market  and  tran.sportation 
facilities.  The  larger  eastern  markets  are  now  well  supplied,  but 
there  are  sections  where  the  people  have  not  as  yet  become  accus- 
tomed to  the  use  of  sweet  potatoes  in  large  quantities.  The  field 
for  the  production  and  use  of  sweet  potatoes  is  very  broad,  and 
ih'iti  crop  promises  to  become  of  more  general  farm  importance. 

In   view  of  the  constantly  increasing  interest  in  sweet  potatoes' 
it  is  the  purpose  of  this  bulletin  to  give  simple  cultural  directions 
:rovering  their  production  both  for 
■hiding  the  soil  and  its  preparation, 
planting,   harvesting,   storing,   and 
ist's  of  sweet  potatoes  for  stock  feedin 

The  sweet  potato  is  of  a  tropical  nal 
)eing  the  West  Indies  and  Central  Ai 
IS  we  have  it  growing  in  the  United 
jlory  family,  its  botanical  name  bein 
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out  the  Southern  States  the  sweet  potatoes  having  moist  fle-!i 
commonly  known  as  "  yams  "  and  those  having  dry  flesh  a>  -- 
potatoes.    The  name  "  yam  "  is  misleading  and  properly  belong- 
a  distinct  class  of  plants  that  are  confined  almost  entireh*  t( 
Tropics. 

AEEAS  ADAPTED  TO  SWEET  POTATO  CULTUKE. 

Owing  to  the  tropical  nature  of  the  sweet  potato  it  naluri: 
thrives  best  in  the  South  Atlantic  and  Gulf  Coast  States,  but  it  i 
be  grown  for  home  use  as  far  north  as  southern  New  York  and  w- 
w^ard  along  that  latitude  to  the  Rocky  Mountains.    The  area«>  -u : 
to  commercial  production,  as  indicated  by  the  shaded  portion?  of 


Fio.  1. — Map  showing  range  of  production  of  sweet  potatoes.  The  shaded  portt*  " 
sents  the  area  adapted  to  commercial  growing.  The  dark  line  repreiients  tbr  ^'^ 
limits  of  sweet  potato  culture  for  home  use. 

map  shown  as  figure  1,  extend  from  New  Jersey  southwanl  ami  «  ^ 
ward  to  Texas,  and  are  found  again  in  the  central  valleys  nf  (  i 
fornia.     In  the  Mi&sissippi  Valley  the  commercial  area  extni'i* 
far  north  as  the  soutliern  part  of  Iowa,  Illinois,  and  Indiana.    T 
region  ar.^nd  Ijouisville,  Ky.,  is  noted  for  excellent  crops  of  -w 
potatoes.  % 

CLIMATIG  CONDITIONS  EEaTTISED. 

The  climatic  requirements  for  the  production  of  sweet  potaJ»K- 
a  commercial  scale  are  (1)  a  growing  period  of  at  least  four  a' 
half  months  without  frost,  (2)  warm  nights  and  abundant  sun-V 
during  the  day,  and   (3)   a  moderate  rainfall  during  the  gro«  - 
period. 
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Good  drainage  is  essential,  the  original  idea  of  planting  upoc  L. 
ridges  being  for  the  purpose  of  securing  better  drainage.     TIm*  • 
face  soil  should  extend  to  a  depth  of  6  or  8  inches,  and  the  -sr.i^ 
should  be  of  such  a  nature  that  it  will  carry  off  excessive  nu»T  - 
without  leaching  away  the  fertilizers  applied  to  the  land.     To«»  lt 
a  depth  of  loose  surface  soil  or  an  alluvial  soil  having  no  subsDil  -r 
produce  long,  irregular  potatoes  that  are  undesirable  for  markm.. 
Planting  upon  land  having  a  loose,  sandy  surface  soil  underUii 
a  well-drained  clay  subsoil  will  tend  to  produce  the  type  of  mr 
thick,  spindle- formed  potato  that  commands  the  highest  priiv.    T 
type  is  illustrated  in  figure  2,  which  shows  a  hill   containing  ! 
marketable  potatoes.     The  depth  of  plowing  is  a  prominent  fact4/r 
the  preparation  of  land  for  sweet  potatoes,  and  on  soils  of  too  ^^ 
depth  before  the  subsoil  is  reached  very  shallow  plowing  shouM  • 
practiced,  leaving  the  soil  firm  beneath,  against  which  the  root5r  ii. 
force  their  way.     If  the  surface  soil  is  of  insufficient  depth*  it  >]»«•. 
be  gradually  increased  by  plowing  a  little  deeper  each  year  or  In  - 
soiling  in  the  furrow  behind  the  regular  turning  plow. 

eerthizebs  fob  sweet  potatoes. 

As  already  noted,  the  sweet  potato  will  thrive  on  soils  that  an*  <•:.' 
moderately  fertile.     The  root  portion  of  the  plant  is  the  part  hav.  ^ 
the  greatest  value,  though  the  foliage  and  vines  have  some  valu*'  v 
food  for  certain  kinds  of  stock.     It  has  been  found  that  an  exa^^- 
amount  of  organic  matter  in  the  soil  will  frequently   pro<iuiv  -'. 
abundant  growth  of  vines  at  the  expense  of  the  roots.      It  ha>  a'- 
been  noted  that  the  potatoes  will  be  small  and  the  yield  unsati<fMct«  r 
on  soils  that  do  not  contain  sufficient  organic  matter  to  proiluce  a  h 
growth  of  vine. 

USE  OF  STABLE  MANUBE. 

The  use  of  stable  manure  as  a  fertilizer  for  sweet  potatoes  is  re»  i:- 
mended  on  lands  that  are  deficient  in  organic  matter.     Heavy  ?.. 
plications  of  fresh  manure  shortly  before  planting  the  land  to  v^t- 
potatoes  will  stimulate  not  only  the  growth  of  weeds  but  also  t>f  t* 
vines  at  the  expense  of  the  roots.    Well-rotted  stable  manure  uia\   • 
used  at  the  rate  of  10  to  15  cartloads  to  the  acre,  spread  broaden-'  • 
beneath  the  ridges  and  harrowed  into  the  soil, but  it  is  always  wili  t 
apply  the  manure  with  the  crop  grown  the  previous  season.    By  t" 
method  the  manure  will  become  thoroughly  incorporated  with  •  » 
soil  and  become  somewliat  reduced  before  the  sweet  potatot*-  .: 
planted  upon  the  land. 

Stable  manure  will  be  found  most  beneficial  on  worn-out  soiLv  ' 
on  the  more  fertile  soils  its  use  should  be  restricted  and  the  nietl" 
of  application  carefully  studied.     In  some  sections  where  the  or*p» 
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matter  in  the  soil  is  insufficient  all  kinds  of  vegetable  matter,  includ- 
ing manure,  pine  needles,  corn  fodder,  straw,  and  stubble,  are  turned 
into  the  land  to  bring  up  the  fertility.  The  sweet  potato  vines  will 
go  a  little  way  toward  keeping  up  the  organic  matter  in  the  soil,  but 
have  a  souring  tendency  and  should  be  accompanied  with  a  moderate 
application  of  lime  or  plaster. 

Leguminous  plants  grown  as  cover  crops  or  in  the  rotation  will 
serve  to  keep  up  the  organic  matter  in  the  soil  the  same  as  stable 
manure.  Sweet  potato  growers  are  coming  to  realize  the  value  of 
crimson  clover  for  use  in  the  rotation  in  which  sweet  potatoes  are 
grown.  If  the  land  is  planted  to  corn,  crimson  clover  may  be  sown 
in  the  alleys  at  the  time  the  corn  receives  its  final  cultivation.  This 
will  provide  a  covering  for  the  land  during  the  winter,  and  as  the 
crimson  clover  starts  into  growth  quite  early  in  the  spring  a  heavy 
crop  is  produced  by  the  time  it  is  necessary  to  plow  the  land  for 
sweet  potatoes.  In  order  to  secure  the  best  results  the  crimson  clover 
should  be  turned  under  not  later  than  the  appearance  of  the  first 
blooms ;  if  allowed  to  remain  longer  the  stems  become  tough  and  do 
not  decay  quickly  enough  to  be  of  benefit  to  the  sweet  potato  crop 
which  follows. 

USE  OF  COHMEBCIAL  FERTILIZERS. 

The  sweet  potato  is  one  of  the  few  of  our  crops  that  thrive  equally 
as  well  (or  better)  upon  commercial  fertilizers  as  upon  stable  manure. 
A  fertilizer  for  use  on  the  majority  of  sweet  potato  lands  should  con- 
tain 3  to  6  per  cent  of  nitrogen,  6  or  7  per  cent  of  phosphoric  acid, 
and  8  to  10  per  cent  of  potash.  Every  grower  should  make  a  study 
of  the  requirements  of  his  soil  and  apply  the  fertilizer  that  will  give 
the  best  results.  Many  growers  purchase  the  ingredients  and  mix 
their  own  special  fertilizers,  or  use  a  standard  fertilizer  as  a  base  and 
increase  the  percentage  of  certain  elements  by  adding  high-grade 
elementary  ingredients.  Some  soils  require  that  certain  elements 
should  be  in  a  more  available  form  than  others ;  in  the  case  of  nitro- 
gen it  is  often  desirable  to  have  a  portion  of  that  contained  in  the 
fertilizer  quickly  available  and  the  remainder  more  slowly  in  order 
to  feed  the  plants  throughout  the  season. 

A  mixture  adapted  to  the  growing  of  sweet  potatoes  on  most  soils 
may  l>e  made  by  combining  the  following: 

200  pounds  of  high-grade  sulphate  of  ammonia,  25  per  cent  [>ure. 
200  [)ounds  of  dried  blood,  or  300  pounds  of  tish  scrap. 
1,200  i)ounds  of  acid  phosphate,  11  i)er  cent  pure. 
400  [X)und8  of  high-grade  muriate  of  potash,  50  \)er  cent  pure. 

This  mixture  contains  approximately  4.25  per  cent  of  nitrogen,  6.6 
per  cent  of  phosphoric  acid,  and  10  per  cent  of  potash.  Nitrogen  in 
two  forms  is  present,  the  dried  blood  being  quickly  available  and  the 
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sulphate  of  ammonia  more  slowly,  beconiing  aTailable  latw  li 
season  when  the  potatoes  are  forming. 

Exporience  has  demonstrated  the  necessitj'  of  having  an  «l>i:i  i 
of  potash  in  the  fertilizers  used  for  sweet  potatoes.  In  eijier':  ■ 
with  fertilizers  for  this  crop  an  increased  yield  of  from  4"  >■ 
per  cent  has  been  noted  on  plots  where  a  liberal  applicaliuti  <if  ;■ 
had  been  made  in  comparison  with  plots  to  which  no  fenill?'-: 
applied.  In  most  cases  the  highest  yield  is  secured  where  »  «ii!  i' 
or  balanced,  fertilizer  is  used. 

QVAnmrr  ahd  tihe  of  afflting  cohmescial  lEximim 

The  quantity  of  fertilizer  that  may  be  profitably  appliftl  >. . 
governed  entirely  by  local  conditions.     Many  growers  iln  mx  m  ■ 


l''io.  ;i. — A  one-Lorse  fertlllier  sower  In  operttlon. 

Upon  commercial  fertilizers,  but  merely  apply  from  200  to  ;V>i' l"  ■ 
to  each  acre  ns  a  supplement  to  tlic  organic  matter  and  naUi"' ' 
tility  of  the  soil.  Others  apply  from  300  to  1,000  pounds  aW- 
to  the  condition  of  the  soil,  while  a  few  growers  use  u  ton  loll" " 
The  general  rule  is  to  ajiply  the  fertilizer  in  the  row  wlipreit"  ■ 
is  to  Ih'  gi'own,  but  where  large  quantities  are  used  it  sboiilil'*' 
tribuled  at  least  ten  days  before  jilanting  and  tlioroiiplj',''  "■ 
porateil  with  the  soil.  An  application  of  1.000  pounds  of  U^>  - 
fertilizer  placed  in  the  row  at  planting  time  has  been  knoirii  w  t'  " 
seriously  or  kill  the  planls.  Hand  and  one-horse  distributr^' 
lar  to  tliat  shown  in  figure  3,  which  merely  sow  the  fertiliser  "■ ' 


ow,  are  in  use.  Others  are  designed  to  scatter  the  fertilizer  and 
vork  it  into  the  soil,  and  tools  that  mark  the  land,  sow  the  fertilizer, 
ikI  throw  up  the  ridges  at  one  operation  can  be  obtained.  For  the 
K»st  results  the  fertilizer  should  be  applied  at  least  ten  days  before 
)huiting,  or  a  portion  of  the  fertilizer  may  be  applied  a  month  or 
nore  in  advance  and  the  remainder  at  the  time  of  preparing  the  land 
'or  planting. 

USE  OF  HARDWOOD  ASHES  AS  A  EEBTILIZEB. 

Hardwood  ashes  are  desirable  for  use  on  sweet  potato  land  and 
niiy  \)e  applied  at  the  rate  of  from  1,200  to  2,000  pounds  to  the  acre. 
The  value  of  wood  ashes  depends  upon  how  much  they  have  become 
eached,  but  hardwood  ashes  should  contain  from  6  to  8  per  cent  of 
ivailabie  potash.    Wood  ashes  also  contain  considerable  lime. 

USE  OF  LIME  ON  SWEET  POTATO  LAND. 

AVhere  large  quantities  of  any  green  crop  are  plowed  into  the  soil 
there  is  a  tendency  to  sourness,  and  occasional  applications  of  from 
1  to  2  tons  of  lime  to  the  acre  are  beneficial.  The  presence  of  an 
abundance  of  lime  in  soils  devoted  to  the  growing  of  sweet  potatoes 
hastens  the  maturity  of  the  crop  and  increases  the  yield.  On  poor 
soils  the  lime  and  potash  work  together  to  produce  potatoes  of  uni- 
form size  and  shape,  but  on  rich  or  alluvial  soils  the  tendency  is 
toward  the  production  of  over-large  and  irregular  roots.  The  lime 
should  be  applied  the  previous  season,  or  at  least  the  autumn  before 
planting  the  land  to  sweet  potatoes. 

PBOPAOATION  OF  PLANTS. 

The  more  common  varieties  of  the  sweet  potato  nave  for  a  great 
numy  years  been  propagated  by  cuttings,  or  sets,  taken  either  from 
the  potatoes  themselves  or  from  growing  vines,  and  as  a  result  the 
plants  have  ceased  to  flower  and  produce  seed.  The  greater  portion 
of  the  commercial  crop  is  grown  from  sets,  or  ''  draws,"  produced 
by  sprouting  medium-sized  potatoes  in  a  warm  bed  of  soil.  In  the 
Southern  States  the  seed  potatoes  are  frequently  cut  into  pieces  in 
the  same  manner  as  Irish  potatoes  and  planted  in  the  row  where 
they  are  to  mature.  Where  several  plants  appear  in  one  hill  they 
are  thinned,  and  those  removed  are  used  for  planting  other  land. 
In  the  South  Atlantic  and  Gulf  Coast  States  the  sweet  potato  is 
fi'wjuently  propagated  by  making  vine  cuttings.  A  comparatively 
small  bed  of  seed  potatoes  is  planted  quite  early  and  the  sets  so 
produced  are  used  to  plant  a  small  patch  from  which  vine  cuttings 
are  taken  later  by  the  cartload  for  planting  large  fields.  In  the 
southern  parts  of  Florida  and  Texas  and  on  the  South  Sea  Islands 
the  potatoes  may  remain  in  the  soil  from  year  to  year,  being  dug 
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only  as  required  for  use,  those  remaining  over  producing  the  >*»t-  * 
the  following  season's  planting. 

Where  only  a  small  area  of  sweet  potatoes  i?  to  be  grown  for  li.». 
use,  the  necessary  plants  can  generally  be  secured  from  some  one  »  • 
makes  a  business  of  growing  them.    If  an  acre  or  more  is  to  be  phu: 
it  will  in  most  cases  be  more  economical  to  prepare  a  bed  and  ^• 
the  plants.     The  method  of  starting  the  plants  will  depend  upnn  tL 
locality  and  the  acreage  to  be  planted,  the  essentials  being  a  Itf^i 
warm  earth  and  a  covering  to  protect  the  young  plant£»  dnrifig  * 
early  springtime. 

SELECTION  OE  SEED. 

The  care  of  the  seed  potatoes  during  the  winter  is  disi-us6««i  l» 
under  the  head  of  storage  of  sweet  potatoes. 

The  potatoes  that  are  to  serve  as  seed  from  which  to  grow  » 
plants  for  the  next  season's  crop  should  always  be  selected  at  liii- 1;  ^ 
of  digging  and  housing  the  crop.     For  seed  purposes  it  is  the  riH- 
to  select  the  medium  or  under-sized  potatoes,  such  as  are  too  snull  f*  • 
marketing.     Those  potatoes  that  will  pass  through  a  2-inch  ring 
can  be  circled  by  the  thumb  and  first  finger  of  a  man  having  a  bii: 
of  average  size  are  used  for  seed  purposes. 

The  seed  potatoes  should  be  uniform  in  size  and  of  the  sliftp  •:• 
sired  in  the  following  year's  crop.  The  seed  should  be  free  froni « t.; 
bruises,  decay,  or  disease  of  any  kind.  Throughout  the  handliin'  • 
the  seed  {potatoes  they  should  not  receive  any  treatment  that  wo. 
break  eggs.  The  seed  should  always  be  handled  and  kept  separa'- 
from  the  regular  crop. 

The  oftener  the  seed  is  handled  the  greater  the  danger  of  tltN-i 
and  it  should  not  be  sorted  over  until  everything  is  ready  for  \k\UI  .  j 

The  best  seed  is  groAvn  from  cuttings  taken  from  the  regidar  |»l:tr.. 
after  they  have  begun  to  form  vines.  These  cuttings  priHhuv  U'^ 
numbers  of  medium  or  small-sized  potatoes  that  are  free  from  'i  • 
eases  and  adapted  for  use  as  seed  the  following  year. 

MANUBE-HEATEB  BEDS. 

The  ordinary  hotbed  is  now  in  too  common  use  to  require  a  leuiT 
description,  and  as  constructed  by  many  of  the  sweet  potato  gn>v«'- 
of  the  eastern  shore  of  Virginia  it  consists  of  one  or  more  lon^f.  t.  * 
row  bods  similar  to  those  shown  in  figure  4. 

The  liotbeds  are  generally  located  where  they  will  have  pn>iivu. 
on  the  north  by  a  piece  of  pine  woods,  a  hill,  or  buildings,  and  ^h'-' 
no  natural  protection  is  available  a  wind-break  consisting  of  j»-: 
boughs  or  corn  fodder  is  usually  erected.     In  preparing  I  lit*  hi)i'» 
8  to  12  inches  of  fresh  horse  manure  are  first  trampled  into  ilie  •• 
tom  of  the  excavation,  and  as  soon  as  this  has  begun  to  heat  •)  «»' 


inches  of  sandy  loam  are  spread  evenly  over  the  manure.     The  sash 
or  other  covering  is  then  put  on  and  the  bed  allowed  to  stand  until 


Fru.  4. — A  manuri^beatod  botliHl.  BhowLnj;  the  saKb  rsiDortd  nnd  pllfd  wbpri'  they  can  tii' 
rBKlly  placed  upoD  the  1>edH  In  cate.  of  daQRer  from  frost.  Sote  Ibe  pine  woods  to  the 
norlh  aod  wost  of  the  ploat  t>vds. 

till'  tt'niperature  of  the  manure  fHllw  to  alwut  80°  or  85°  K.  bcf<ire  the 
^«h1  potatoeH  are  put  in. 

KILN   OB  FIBE  HEATED  BEDS. 

ttTicre  large  numbers  of  plants  are  required  and  there  is  difficulty 
ill  procuring  good  manure  for  hotbed  purposes,  a  large  bed  may  bo 
Hinstructed  with  arrangements  for  supplying  the  heat  by  means  of  a 
liriek  furnace  or  a 
stove.     An  idea  of 
the  general  plan  of 
a  bed  of  this  kind 
can  be  most  easily 
gained    by   refer- 
ence to  figure  5, 

The    side   walls 
should  be  of  stone, 
concrete,  or  brick, 
and     a    floor    of     ^m.  f>.— a 
boards    upon    tim- 
ber supports  is  essential.     From  4  to  6  inches  of  fine  soil  are  placed 
upon  the  floor  before  bedding  the  potatoes,  and  a  covering  of  about 
3  inches  of  sifted  soil  or  leaf  mold  is  then  added.    The  furnace 
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should  be  so  constructed  that  it  may  be  fired   from  the  ouht 
or  just  inside  a  door  opening  into  the  space  beneath  the  bv^L   7 
brick  furnace  extends  a  few   feet  only  and  connects  with  "irr 
more  6-inch  chimney  tiles  which  carry  the  smoke  toward  the  r . 
for  a  distance  of  25  or  30  feet  and  discharge  it  into  the  opeo  -,.. 
beneath  the  floor.     At  the  opposite  end  from  the  fiimaoe  a  v 
chimney  collects  the  gases  and  carries  them  to  the  open  air.    'H' . 
to  the  moisture  absorbed  from  the  soil  by  the  flooring,  their  L- '  - 
small  danger  from  fire,  but  if  Wood  is  used  for  fuel  it  mar  be  «>' 
place  a  screen  of  wire  over  the  openings  of  the  tiles  in  order  !<-  ■■ 
rent  the  passage  of  sparks. 

In  order  to  secure  a  uniform  temperature  under  all  parts  of  ih-  • 
it  may  be  desirable  to  cover  the  furnace  and  horizontal  chininev  ■ 
with  earth  and  to  so  construct  the  bed  that  there  will  be  a  gnt 
rise  of  the  floor  toward  the  chimney  end. 

PIFE-HEATKp  BEDS. 

^Vhere  a  steam  or  hot  water  boiler  is  in  use  for  greenhouse  or  r"- 
dence  heating,  a  very  satisfactory  plant  bed  can  be  construcie.' 
burying  four  or  five  lines  of  pipes  in  the  soil  beneatb  the  Iwl  i 
supplying  the  heat  from  the  boiler.  This  has  been  found  to  h-  ■ 
ideal  method,  as  the  lines  of  pipes  can  be  controlled  by  vah"es  iii'l ' 
temperature  of  the  soil  in  the  bed  kept  at  the  desired  point.  If ' 
water  heat  is  used  the  pipes  should  be  laid  with  the  soil  in  difwi  • 
tact  with  them,  but  for  steam  the  pipes  should  be  surroimdei)  « 

3-inch  or  4-iDi-h  i  ■ 
to  prevent  too  n 
passage  of  the  '  ■ 
and  the  conj^rti'  ■ 
burning  of  (he  - 
The  pipes  shoiJi  ' 
placed  10  or  - 
inches  below  the  ^ 
torn  of  ihe  -j"  - 
soil  in  the  bni.  - 
_  14  to  H>  inclie-  li- 

the line  f>f  Ihf  -■ 
potiitcH's.  Tf  the  piix's  are  laid  18  inches  apart  an  even  <listrii"i" 
of  heat  will  Ix'  secured.  For  hot  water  heating,  2-inch  pijic*  -h 
be  employed,  but  IJ-inch  pipes  will  be  large  enough  for  steam,  i 
vidt'd  the  lines  are  not  more  than  GO  feet  in  length.  The  linft^  i>f ; 
.-hould  be  carefully  graded  and  have  a  uniform  fall  towani  liM-r- 
turn  end;  in  fact,  the  rules  governing  greenhouse  heating  appli 
the  piping  of  Iwds  of  this  kind.  A  general  idea  of  the  oon»tni>f 
of  a  pipp-heiiti'd  bed  may  be  gained  from  the  cross  section  yt— 
as  figure  C. 
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GOVEBIKOS  FOB  PLANT  BEDS. 


Throughout  the  Gulf  Coast  and  South  Atlantic  States  it  may  not 
be  necessary  to  provide  a  cover  to  retain  heat  or  protect  the  plants 
from  cold,  but  farther  north  some  form  of  cover  should  be  provided. 
In  the  northern  part  of  the  sweet  potato  district  glazed  hotbed  sash, 
each  about  3  by  6  feet  in  size,  are  most  commonly  used.  In  warmer  sec- 
tions a  covering  of  light  canvas  or  heavy  muslin  will  be  sufficient  for 
the  protection  of  the  plant  bed.  AMiere  sash  are  used  they  should 
always  slope  to  the  south,  in  order  to  admit  the  greatest  amount  of 
light.  A  canvas  or  muslin  cover  should  be  supported  either  upon 
laths  or  wires  in  such  manner  that  water  will  drain  off  and  not  form 
puddles  and  drip  upon  the  bed.  Provision  should  also  be  made  for 
rolling  up  the  canvas  on  bright  days  to  admit  sunlight  and  secure 
ventilation. 

Toward  the  end  of  the  time  that  the  plants  are  to  remain  in  the 
plant  bed  the  amount  of  ventilation  should  be  increased  by  leaving 
the  cover  off  a  greater  portion  of  the  time,  in  order  to  harden  the 
plants  to  outdoor  conditions.  After  a  time  the  covering  may  be  left  off 
all  the  time,  but  it  should  be  kept  where  it  can  be  put  on  quickly  in  case 
of  a  late  spring  frost.  No  matter  how  well  the  sweet  potato  plants 
are  accustomed  to  open-air  conditions  they  will  be  injured  by  the 
slightest  frosting.  The  covering  for  the  plant  bed  will  last  many 
years  if  stored  in  a  dry  place  during  the  period  that  it  is  not  in  use, 
A  roof  of  boards  or  paper  will  serve  as  a  covering  for  the  plant  bed, 
but  these  materials  are  not  so  easily  handled  as  are  the  sash  or  canvas. 
Where  no  regular  covering  material  is  available  its  place  may  be  taken 
by  a  layer  of  fine  straw  or  grass  spread  evenly  over  the  surface  of 
the  bed. 

Some  growers  follow  the  practice  of  spreading  about  3  inches  of 
fine,  fresh  horse  manure  over  the  bed  as  soon  as  the  sweet  potatoes  are 
lx»dded;  this  serves  both  as  a  covering  and  to  retain  the  moisture. 
\\Tien  the  sprouts  begin  to  appear,  a  portion  of  the  nuinure  must  be 
removed  to  prevent  the  plants  from  becoming  too  long  and  slender. 

BEDDING  THE  SEED. 

In  the  warmer  portions  of  the  sweet-potato-growing  district  the 
i^eed  should  be  bedded  when  danger  of  frost  has  passed.  In  the 
northern  portion  of  the  area  the  seed  should  be  placed  in  the  hotbed 
from  the  20th  of  March  to  the  10th  of  April,  after  the  temperature 
of  the  bed  has  fallen  to  80°  or  85°  F.  and  become  regular. 

If  possible,  select  a  warm,  sunny  day  for  this  work,  in  order  that  the 
seed  potatoes  and  the  bed  may  not  become  chilled.  The  soil  to  be 
used  for  covering  the  potatoes  should  be  sifted  beforehand  and  placed 
in  piles  in  the  bed,  where  it  will  have  become  warm  and  in  good  con- 
dition for  use.    Leaf  mold  is  perhaps  the  best  material  with  which 
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to  cover  the  potatoes,  but  where  this  can  not  be  obtained  a  finf.  r 
sandy  loam  is  the  best  substitute. 

Before  placing  the  seed  in  the  bed,  an  inch  or  more  of  tb^  Ui 
sifted  covering  material  should  be  spread  evenly  over  the  surfuo- 
the  regular  soil  in  the  bed.    The  potatoes  are  spread  upon  thi-  i» 
each  one  being  placed  by  hand  so  that  they  will  not  touch,  an«i  a-- 
one-half  of  the  bed  surface  is  covered.     If  extra   large  p<ji.  •" 
are  employed  for  seed  they  may  be  split  lengthwise  and  placet]  ^ 
the  cut  side  down  in  the  bed.    When  the  potatoes  are  in  plao*.  «•-  - 
them  to  a  depth  of  about  3  inches,  water  by  using  a  sprinklii:^^ 
and  then  watch  the  temperature  of  the  bed  carefully  until  the  p^^j  - 
have  formed  an  abundance  of  sprouts. 

TEMPEBATUBE  OF  THE  PLANT  BEO. 

As  noted  above,  the  temperature  of  the  plant  bed  should  be  a:» 
80°  or  85°  F.  at  the  time  the  seed  is  bedded,  and  should  gmd;. 
fall  until  it  remains  stationary  at  58°  or  60°  F.  at  the  end  of  >ii  Wf- 
or  before  planting-out  time.  A  thermometer  should  be  kept  plm.r 
in  the  soil  of  the  bed  and  the  temperature  noted  every  day  for  thr  li- 
ten  days  or  two  weeks.    If  the  manure  hotbed  is  not  locateti  in  t  ^ 
drained  situation  there  is  danger  of  soil  water  getting  in  \*itli  '  ■ 
manure  and  either  destroying  the  heat  altogether  or  starting  a  ^--^ 
fermentation  which  will  cause  the  temperature  to  run  too  hiirlj  i 
injure  the  potatoes.    The  air  temperature  beneath  the  sa<h  or  <»«i' 
covering  should  run  between  60°  and  80°  F.,  and  during  bright  •! 
it  must  be  controlled  by  ventilation.    As  the  time  for  planting  in  i 
field  or  garden  draws  near,  the  plants  should  be  given  more  cx(*»- ' 
to  harden  them  to  outdoor  conditions. 

MOISTUBE  BEQTJIBEMENTS  OF  THE  PLAKT  BSD. 


••jk 


The  amount  of  water  required  by  the  plant  bed  will  depend 
what  upon  the  method  of  heating  employed.    With  a  steani-healt^i 
furnace-heated  bed  more  watering  will  be  necessary  than  if  thr  *  r  • 
nary  manure  hotbed  is  used.    The  watering  given  when  the  jKXJi  • 
are  bedded  will  generally  be  sufficient  to  last  for  several  <la\x  ' 
after  the  plants  begin  to  form  leaves  and  the  cover  is  left  off  «1<j^   . 
the  greater  part  of  the  day,  watering  will  be  necessary  every   !« 
The  water  should  never  be  poured  on  in  a  solid  stream,  but  by  nv  . 
of  a  sprinkling  can  or  a  rose,  or  nozzle,  on  the  end  of  a  hoM>.    W'.- 
very  large  plant  beds  are  employed  it  will  be  necessary  to  keep  -'•'■ 
one  in  almost  constant  attendante  to  care  for  the  watering*  liratn. 
and  ventilation.    The  success  of  the  crop  depends  largely  ujm*?.  ' 
character  of  the  plants,  and  proper  management  of  the  plant  U- 
essential  to  the  jjroduction  of  the  right  kind  of  plants. 
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'      "  DBAWING  "   THE  SETS. 

As  a  general  rule  sweet  potato  plants  are  set  in  the  field  sliortly 
after  »  rain.  In  order  to  avoid  delay  in  planting,  the  hands  should 
begin  to  get  out  the  sets  as  soon  as  the  rain  cea.ses  falling  and  place 
them  in  crates  or  baskets  ready  for  transportation  to  the  field.  The 
sets  are  not  all  produced  at  once,  and  only  those  that  have  formed 
good  roots  are  "  drawn,"  the  others  being  left  until  later.  In  "  draw- 
ing "  the  sets  the  seed  potato  is  held  down  with  one  hand  while  the 
plants  are  removed  with  the  thumb  and  finger  of  the  other  hand. 
It  often  happens  that  five  or  six  plants  will  cling  together  at  the 
base,  and  these  should  be  separated  in  order  to  avoid  loss  of  time  in 


Fia.  T. — Sweet  potato  Bets,  or  "drswiDgi." 

he  field.  Where  phmLs  are  to  be  set  with  a  transplanting  machine 
t  is  essential  that  they  should  be  in  the  best  possible  shape  in  order 
liiit  they  may  be  handled  rapidly  by  the  boyji  who  feed  the  plants 
nto  the  machine.  The  roots  should  all  be  kept  in  one  direction,  and 
f  the  tops  are  long  or  irregular  they  may  be  trimmc<l  off  even  by 
neans  of  a  knife. 

While  "  drawing  "  the  sets  it  ia  a  good  plan  to  have  at  hand  a  large 
wil  or  a  tub  containing  water  to  which  there  has  been  added  a  quan- 
ity  of  clay  and  cow  manure  which  has  been  stirred  until  it  forms  a 
;hin  slime.  As  the  plants  are  pulled  from  the  bed  they  are  taken 
ill  small  bunches  and  their  roots  dipped  into  this  mixture.     This 
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process,  termed  "puddling,"  covers  the  roots  with  a  coating  «•.-, 
not  only  prevents  their  becoming  dry  in  handling  but  insures  a  d'i> 
contact  with  the  soil  when  they  are  planted  in  the  field  or  ^n:  • 
Figure  7  shows  four  sets  that  are  at  slightly  different   stagft*  •' 
growth;  those  on  the  right  are  in  prime  condition    for  planiiM: 
After  removing  the  sets  that  are  ready,  the  bed  should  be  wahr** 
to  settle  the  soil  where  it  has  become  disturbed  and  then  left  for  t' 
younger  plants  to  develop. 

PACKING  PLANTS  FOB  SHTPKENT. 

In  preparing  sweet  potato  plants  for  shipment  or  for  sale,  tl^T 
are  "  drawn  "  from  the  bed  and  tied  in  bunches  of  100  each  with  -*  * 
string.  Sweet  potato  plants  will  not  withstand  excessive  mois»  • 
and  should  always  be  packed  while  the  tops  are  dry.  A  little  da? 
moss  or  paper  may  be  placed  in  the  crate  or  basket  and  the  p^< 
bedded  in  it,  but  the  tops  should  remain  dry  and  have  free  vemi'a 
tion.  If  the  roots  of  sweet  potato  plants  are  carefully  puddled  »  t . 
out  the  mixture  coming  in  contact  with  the  tops,  they  will  keef)  ' 
good  condition  for  a  week  or  ten  days. 

PBEPAEATIOnr  OF  LAND  FOB  SWEET  POTATOES. 

The  character  of  soil  devoted  to  sweet  potato  culture  is  genm'^ 
quite  easy  to  prepare.     In  preparing  land  for  planting  to  -«»*•' 
potatoes  the  plowing  and  fitting  are  practically  the  same  as  fi>r  o»r 
It  should  be  borne  in  mind,  however,  that  the  work  necessary  f" 
thorough  preparation  will  be  well  repaid  by  the  increased  ea?*  : 
handling  the  crop  later.     It  is  always  desirable  that  a   crop  l!^' 
sweet  potatoes  be  grown  as  a  part  of  the  regular  farm  rotation.    I 
the  northern  portion  of  the  sweet-potato-growing  area  the  cnip  ^ 
occupy  the  land  the  entire  growing  season,  and  a  three  or  fouryu' 
rotation  should  be  practiced.     \Miere  the  climate  will  permit,  a  er  ; 
of  early  snap  beans,  peas,  or  cabbage  may  precede  the  sweet  po(at«»-. 
but  in  any.  case  the  land  should  not  be  planted  to  sweet  potdi^*- 
oftener  than  once  every  three  years.    A  good  rotation  is  to  devote  t.. 
land  to  corn  one  year,  sowing  crimson  clover  in  the  alleys  between  tl* 
rows  at  the  time  the  corn  is  given  the  last  cultivation.     During  f - 
following  spring  the  crimson  clover  should  be  turned   under  n^^ 
sweet  potatoes  planted ;  then  in  the  autumn,  after  the  potato^  a"' 
harvested,  the  land  may  be  plowed,  fitted,  and  sown  to  rye  or  wii.:'* 
oats  with  plenty  of  grass  seed.    In  this  way  a  crop  of  grain  mnj  ^^ 
obtained  during  the  time  that  the  grass  is  becoming  establi-ir-'i 
Allow  the  land  to  remain  in  grass  one  or  two  years  and  then  iv[»'.' 
the  rotation.     Wliere  corn  is  followed  by  sweet  potatoes  in  the  n<* 
tion,  stable  manure  should  be  applied  while  fitting  the  land  for  :*' 

324 


17 

oorn,  and  commercial  fertilizers  should  be  applied  with  the  sweet 
potato  crop. 

As  previously  mentioned,  the  depth  of  plowing  has  considerable 
influence  upon  the  character  of  the  product.  The  usual  depth  of 
plowing  in  preparing  land  for  com  will  prove  satisfactory  for  sweet 
|X)tatoes.  The  fact  that  sweet  potatoes  are  not  planted  in  the  field 
until  quite  late  in  the  spring  makee  it  possible  for  the  grower  to  se- 
lect a  time  when  conditions  are  favorable  for  the  preparation  of  the 
land.  Plowing  may  be  deferred  until  the  soil  has  become  sufficiently 
dry  to  break  up  fine  and  mellow.  It  is  important  that  the  land 
should  be  harrowed  within  a  few  hours  after  plowing;  further 
fitting  may  be  deferred  until  later,  and  if  the  soil  is  inclined  to  be 
lumpy  the  work  of  pulverizing  may  best  be  done  shortly  after  a 
shower  and  while  the  lumps  are  mellow.  Wlien  the  primary  work 
of  preparation  is  finished,  the  soil  should  be  mellow  to  a  depth  of  6 
or  7  inches  and  the  surface  smooth  and  even.  Subsequent  handling 
of  the  soil  preparatory  to  planting  will  depend  upon  whether  ridge 
or  level  culture  is  to  be  followed. 

APPLICATION  OF  FEBTILIZEBS. 

For  the  general  good  of  the  land  commercial  fertilizers  should  be 
applied  broadcast,  but  the  majority  of  farmers  feel  that  they  can  not 
afford  to  do  this  and  that  the  quantity  that  they  are  able  to  apply 
will  give  greater  returns  when  placed  in  the  row.  This  is  a  matter 
for  the  decision  of  each  grower  and  will  depend  greatly  upon  the 
capacity  of  the  soil  under  consideration  for  retaining  fertilizers  from 
year  to  year. 

PBEPA&ATION  FOB  PLANTING. 

After  plowing  and  fitting  the  land  it  is  generally  allowed  to  lie 
several  days  before  being  put  in  shape  for  planting.  If  level  culture 
is  to  be  practiced,  the  only  thing  necessary  will  be  to  run  the  harrow 
over  the  soil  once  and  then  mark  in  both  directions  at  the  desired  dis- 
tances for  planting.  The  marking  is  generally  done  with  either  a 
one-horse  plow,  a  flat-soled  marker,  or  a  disk  marker.  The  disk 
marker  is  well  adapted  to  this  work,  as  it  throws  up  a  slight  ridge 
which  furnishes  fresh  earth  in  which  to  plant.  Some  growers  who 
practice  level  culture  mark  the  ground  with  a  small  one-horse  plow 
and  throw  up  a  slight  ridge  upon  which  to  plant ;  behind  the  plow  a 
roller  is  used  to  compress  this  ridge  to  a  low,  flat  elevation. 

Where  the  more  universal  ridge  method  of  planting  is  employed 
the  soil  is  thrown  up  by  means  of  a  turning  plow  or  a  disk  machine. 
The  ridges  should  be  made  at  least  one  week  before  planting,  in  order 
that  the  soil  may  become  settled  and  compact.    The  majority  of 
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sweet-potato  growers  make  the  ridges  whenever  the  land  is  io  p-"- 
condition  to  work  and  then  either  roll  or  drag  the  tops  just  aLr-.' 

of  the  planter-,  [i. 
u^ing  a  roller  ?ii~ 
lap  to  that  shomi  . 
figure  8  the  riJi'-- 
at  one  o[M*ritioL  i 
beroUed  and  Durk-^ 
the  proper  di-1ai>  ■-- 
for  plantinc.  V 
FiQ.  S.— Roller  lor  marking  dlsUDCo  to  plant.  j^  suitable     '-  ' 

smoothing  the  tops  of  the  ridges  can  be  easily  constructed  by  cImi:  . 
together  three  pieces  of  2  by  4  inch  scantling, 

^TTHTQ  THE  FLAHTS. 

The  success  of  the  crop  depends  largely  upon  the  way  in  whidi  il  - 
plants  start  after  being  removed  from  the  bed  and  set  in  the  fiel.l 
garden.     Practical  growers  always  plan  lo  set  the  plant'^  durii];:  ; 
"  season  "  or  period  when  the  conditions  are  suitable  to  a  quick  -la" 
.  into  growth,  either  Just  before  a  rain  or  as  soon  afterward  a>  the  « 
can  be  worked.     The  method  of  setting  wiH  depend  entirely  iii 
local  conditions  and  the  acreage  to  be  grown,  the  essential  feaiiii'-. 
however,  being  to  get  the  roots  in  contact  with  moist  earth  and  i  ■ 
soil  firmly  pressed  about  the  plants. 

The  use  of  water  around  the  roots  of  the  plants  is  desirable  unil-r 
most  circumstances,  as  .it  not  only  moistens  the  soil  but  assi-i-  • 
settling  it  about  the  roots.  A  large  quantity  of  water  is  ni»t  neir- 
sary,  one-half  pint  to  each  plant  being  generally  considered  suffici-*:.! 

DISTANCES  TO  PLANT. 

Where  level  culture  is  practiced,  the  plants  are  set  from  24  ti'  ■ 
inches  apart  in  each  direction.  On  the  eastern  shore  of  Virginia  i' 
greater  portion  of  the  crop  is  planted  24  inches  apart  each  way.  rv 
quiring  about  11,000  plants  to  an  acre.  By  planting  30  inches  ajwr 
each  way,  only  about  7,000  plants  are  required  to  set  one  acre.  Vh'-- 
the  crop  is  grown  on  ridjres  it  is  customary  to  have  the  ri<lfn^  frr 
3G  to  42  inches  apart  from  center  to  center  and  to  place  the  pltn!- 
14  to  18  inches  apart  in  the  row.  By  this  method  an  acre  will  reiiup 
from  8,000  to  12,500  plants.  An  acre  of  good  sweet  potato  land  n . 
readily  -support  9,000  to  11,000  plants,  and  the  number  mosi  n.r. 
monly  planted  by  the  several  methods  will  fall  within  these  fipin- 

When  planting  for  level  culture  the  location  of  the  plants  will  i- 
indicated  by  cro-ts  marks,  but  for  planting  upon  ridges  it  1:=  nvttr- 
sary  to  provide  .some  means  of  indicating  the  distances.     This  aa} 
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Fig.  U. — lirag  or  rake  markor. 


be  accomplished  in  several  ways,  but  a  roller  ot  the  type  shown  in 
figure  8  having  cleats  nailed  at  equal  distances  around  its  surface 
is  desirable  and  serves  the  purpose  of  both  rolling  and  marking 
the  ridges.  Another  device 
is  constructed  along  lines 
similar  to  those  of  the  ordi- 
nary wheelbarrow,  pegs  be- 
ing placed  upon  the  rim  of 
the  wheel  to  mark  the  plant- 
ing distances.  In  using  the 
wheelbarrow  marker  it  is 
simply  pushed  along  the 
top  of  the  ridge.  Another 
device  of  this  class  is  con- 
structed by  placing  three 
or  four  wheels  upon  a  long 
axle  and  drawing  it  with  a 
horse*,  the  wheels  being  so 
arranged  that  they  can  be 
-et  at  any  point  on  the  axle 
to  provide  for  change  in 
width  of  row. 

A  very  cheap  and  effi- 
cient marker  can  be  constructed  of  1  bv  3  inch  laths,  as  shown  in 
figure  9.  This  marker  can  be  used  to  indicate  planting  distances 
along  one  row,  or  by  draging  it  across  the  ridges  the  entire  field  can 

be  marked  before  beginning  to  plant. 
The  machine  transplanters  are  pro- 
vided with  a  spacing  device  which  in- 
dicates the  distance  between  plants; 
also  with  a  row  marker  to  show  the 
location  of  the  next  row. 

SETTING  BY  HAND. 

Where  a  few  hundred  plants  are 
to  be  grown  for  home  use  or  if  only 
an  acre  or  two  are  to  be  planted, 
the  hand  method  of  planting  will 
answer  every  requirement.  A  trowel 
or  a  dibble,  as  shown  in  figure  10, 
is  used  for  opening  the  soil  to  receive  the  plant,  and  the  earth  is 
closed  about  the  roots  by  a  second  thrust  with  the  implement,  or 
the  heel  of  the  shoe  is  used  to  prevss  the  earth  about  the  plant.  For 
hand  planting,  the  plants  are  dropped  ahead  of  the  "  dibblers ''  by 
lH)ys  and  girls.    Seven  thousand  to  ten  thousand  plants,  or  an  acre, 
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Fk;.   H). — A   trowel  and  a  dibbi**  used 
In  setting  plants. 


is  an  excellent  day's  work  for  a  planter  when  everything  is  in  g'-- 
condition.    Where  a  few  hundred  plants  are  set  in  the  ^rden  ii  . 


Via.  11.— Setdns  sweet  potato  plants  bj  band. 

always  desirable  to  water  them  before  closing  the  earth   about  the 
plant.    J'igure  11  shows  the  method  of  planting  by  hand. 

PLANTING  WITH  TONO& 

Setting  by  hand  is  at  best  a  back-breaking  process,  and  nnmer"  • 
devices  have  been  invented  to  save  the  bending  of  the  l)ody  in  li.t' 
planting.  One  of  the  simplest  of  these  is  a  pair  of  wiKnien  i>>t.;- 
witli  which  the  plant  can  be  caught  by  the  root  and  thrust  into  i) 
soil.  The  plants  are  either  dropped  ahead  or  carrie<l  in  a  Mimll  !';■- 
ket  sirap|)ed  to  the  waist  of  the  operator.  The  tongs  are  pmv;  i-- 
with  a  spring  to  throw  the  jaws  apart,  and  are  held  in  one  hand  wl: 
the  plants  are  inserted  with  the  other  hand.  In  case  the  plant-  i- 
dropped  ahead,  the  root  portion  is  grasped  between  the  poinr-  •■: 
the  tongs  without  the  use  of  the  hand. 

An  implement,  known  as  a  shovel,  which  is  sometimes  iit^ed  in  <••■: 
junction  witli  the  tongs,  consists  of  a  piece  of  lath  sharpened  to  a  rl 
poinl.  This  is  nsed  to  open  a  hole  in  the  soil  ready  for  the  pla:  ■ 
In  using  the  tongs  and  shovel,  the  plants  are  dropped  as  for  h.i' 
planting.  The  person  doing  the  setting  carries  the  tongs  in  tf»e  iif" 
hanil  and  tlie  shovel  in  the  right.     The  plants  are  picked  up  by  nfi--i..- 
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)f  tiie  tongs,  while  a  hole  is  made  by  inserting  the  shovel  in  the  soil 
it  the  point  where  the  plant  is  to  be  set.  Tlie  plant  is  then  inserted 
ind  the  earth  closed  about  it  either  by  a  second  thrust  of  the  shovel 
)r  by  the  foot  of  the  operator.  A  man  who  is  expert  in  the  use  of 
liese  homemade  tools  can  set  plants  quite  rapidly  without  bending 
he  body  sufEciently  for  the  work  to  become  tiresome. 

A  tool  that  is  sometimes  employed  where  vine  cuttings  are  planted 
f  a  long  dibble  or  a  cane  having  n  notch  covered  with  cloth  or  leather 
n  the  lower  end.  The  droppers  lay  the  cuttings  across  the  row  at 
he  proper  distances  and  the  planters  place  the  notch  over  the  middle 
)f  the  cutting  and  force  it  into  the  soil  with  both  ends  protruding. 
\  genera!  idea  of  these  devices  may  be 
mined  from  figure  12. 

SETXJNQ    WITH    MACHINES. 

\Miere  a  large  acreage  is  grown,  the  work 
if  setting  the  plants  in  the  field  is  greatly 
facilitated  by  the  use  of  transplanting  nia- 
■liiiiex,  of  which  there  are  several  makes 
ijwn  the  market.  The  essential  features 
if  these  machines  are  a  device  to  open  n 
'Uiall  furrow,  a  tank  for  the  supply  of 
|^■Mter,  and  disks  or  blades  for  closing  the 
-•lil  iibout  the  plants.  With  a  transplant- 
ng  machine  it  is  not  necessary  to  wait  for 
I  "  si>ason,"  as  the  machine  automatically 
brows  a  small  quantity  of  water  around 
hi-  roots  of  each  plant  as  it  is  being  set. 
In  operating  these  machines  it  is  necessary 
Ki  have  a  steady  team  and  two  active  boys 
*ho  are  trained  to  drop  the  plants  at 
iroix-r  intervals,  as  indicated  by  a  spacer 
m  the  machine.'  Under  reasonably  favor- 
ible  (^-onditions,  a  machine  will  plant  from 
!  to  4  acres  a  day.  In  addition  to  being 
iilH)r  savers,  these  machines  do  the  work 
■eiler  and  more  uniformly  than  it  is  ordinarily  done -by  hand. 

The  plants  can  be  set  without  the  use  of  water,  but  the  result-s  are 
nore  satisfactory  where  the  water  is  used.  A  number  of  our  most 
nccessful  growers  use  water  when  setting  after  a  rain,  claiming  that 
he  water  has  the  effect  of  settling  the  soil  firmly  about  the  roots  of 
he  plants  and  that  they  start  into  growth  much  more  quickly. 
Aliere  the  full  amount  of  water  is  used  it  will  be  necessary  to  pro- 
vide a  man  and  team  to  haul  the  water  to  the  machine,  but  by  this 
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method  plants  may  be  set  during  dry  weather  without  the  lo-- 
more  than  one  plant  out  of  every  one  hundred. 

The  majority  of  the  transplanting  machines  are  designed  for  j  '.. 
ing  either  on  the  tops  of  ridges  or  on  the  level.  The  cost  of  -*n 
an  acre  with  one  of  these  machines,  using  water,  .-should  l)e  Ki'  . 


on  the  basis  of  two  teams  with  drivers  and  two  boys  for  a  [)eri"i  ■ 
three  or  three  and  one-half  hours.  If  water  is  not  u^d  therv  " 
be  a  saving  of  at  least  one  team  and  driver;  also  the  time  requin-!  ^ 
filling  the  tank  on  the  machine,  A  transplanter  in  oi>eniti"T- 
shown  in  figure  13. 

CULTIVATION    OF    SWEET    POTATOES. 

The  methods  of  handling  a  crop  of  sweet  potatoes  do  mil  'i  ^ 
materially  from  those  employed  with  ordinary  farm  and  ;.'ari 
crops.  Within  ii  few  days  after  planting,  a  sweep  or  one-lioFM'  j ' 
should  Ih'  nni  in  the  alleys  to  break  out  the  .strip  of  earth  left  iii  r:  v 
ing.  The  loose  earth  in  the  alleys  should  be  worked  toward  tln-ri" 
until  a  broad,  flat  ridgo  is  formed  upon  which  a  small-trMitli  •■'■' 
vator  can  be  run  quite  close  to  the  plants.  After  each  rain  or  tri'i'' 
tion  the  M»il  should  i-eceive  a  shallow  cultivation,  and  diiriiii!  'i', 
weather  fivquent  cultivations  ai-e  necessary  in  order  to  retain  ni"- 
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:iire.  About  two  hand  hoeings  are  generally  necessary  in  order  to 
keep  the  rows  free  from  weeds  and  the  soil  loose  around  the  plants. 
As  hand  labor  is  expensive,  it  should  be  the  aim  to  perform  the 
greater  part  of  the  work  by  means  of  horse  tools.  Where  sweet 
potatoes  are  planted  in  check  rows  and  worked  in  both  directions 
ihp  hand  work  required  will  be  reduced  to  a  minimum,  but  a  certain 
luiount  of  hoeing  is  always  necessary. 


When  the  vines  begin  to  interfere  with  further  cultivation  the 
crop  may  be  "  laid  by,"  i.  e.,  given  a  final  working  in  which  the  soil 
is  drawn  well  up  over  the  ridges  and  the  vines  then  allowed  to  take 
full  possession  of  the  land,  as  shown  in  figure  14,  To  do  this  it  is 
often  necessary  to  turn  the  vines  first  to  one  side  of  the  row  and  then 
to  the  other  by  means  of  a  stick  or  a  wooden  rake.  After  "'  laying 
by,"  very  little  attention  is  required  until  time  for  harvesting  the  crop. 

TOOLS  ADAPTED  TO  SWEET  POTATO  CULTIVATION. 

Aside  from  planting  and  harvesting,  the  work  of  caring  for  a  crop 
of  sweet  potatoes  can  be  done  almost  entirely  by  the  use  of  ordinary 
farm  and  garden  tools.  A  two-horse  riding  cultivator  is  desirable 
for  the  general  cultivation,  and  one  having  disks  instead  of  hoes  will 
serve  for  throwing  the  soil  toward  the  rows.  For  the  work  of  '"  lay- 
ing by,"  a  single-row  celery  hiller  is  suitable,  or  a  one-horse  sweep- 


stock  can  be  fitted  with  sloping  boards  and  used   for  this  pur-  - 
as  shown  in  figure  15.    Many  growers  use  a  small  one-horse  ti.u. 


plow  for  the  final  cultivation,  going  twice  in  each  alley  and  wurk  ■ 
the  soil  toward  the  plants. 


The  sweet  potato  is  subject  to  injury  from  a  number  of  di.-<M— 
Those  diseases  causing  rot  and  decay  are  most  prevalent  and  i>~ 
in  the  greatest  loss  during  the  period  that  the  crop  is  held  in  i^ntn. 
Occasionally,  however,  the  crop  may  be  lost  before  harvesting,  u 
one  form  of  rot,  known  as  black-rot,  destroys  the  young  pbinis.  j' 
tacks  the  potatoes  while  they  are  in  the  ground,  and  causes  tlK-r.i 
decay  while  in  storage.  The  spores  that  are  responsible  for  ' 
several  forms  of  rot  affecting  sweet  potatoes  may  remain  in  th?  -■ 
from  year  to  year,  or  they  may  be  carried  over  winter  upon  the  ?" 
Diseases  are  generally  introduced  with  affected  seed  or  plai]l>.  : 
when  once  established  in  the  soil,  the  storehouse,  or  the  propa^i  '- 
bed  it  is  doubtful  wliether  they  can  be  eradicated  except  by  the  «'i  ' 
tion  of  the  most  thorough  methods. 

BC^CE-BOT  OF  THE  SWEET  POTATO. 

As  the  black-rot    {Cet-atocyetis  fiinbriata)    is  widely   distribu-' 
and  deslructive,  it  is  perhaps  the  only  disease  that  will  cause  cr> 
difficulty.     The  black-rot  may  be  easily  detected  upon  the  y  -- 
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)lants  either  in  the  form  of  a  blackened  and  shriveled  condition  of 

he  terminal  buds  or  as  small  black  spots  on  the  main  portion  of 

he  root.    On  the  potatoes  this  disease  first  appears  as  brown  patches 

ipon  the  surface.     These  patches  are  generally  quite  irregular  in 

)utline  and  spread  rapidly  until  the  entire 

urface  is  covered.    As  the  patches  enlarge, 

he   central  portion   becomes  darker,  often 

ilmost  black.     The    presence   of   black-rot 

ipon  the  potatoes  can  usually  be  detected  . 

it   digging  time,   or  more  certainly  when 

electing  the  seed  for  bedding  in  the  spring. 

>ome  idea  of  the  appearance  of  this  disease 

an  be  gained  from  figure  16. 

>THEB  DISEASES  OP  THE  SWEET  POTATO. 


A  disease  known  as  stem-rot  causes  the 
item  of  the  plant  to  begin  to  die  at  the  sur- 
'ace  of  the  ground.  This  decay  gradually 
extends  downward  to  the  potatoes  and  fre- 
quent ly  kills  the  entire  plant. 

The  diseases  known  as  soft-rot,  dry-rot, 
md  white-rot  are  all  similar  in  their  method 
)f  attack  to  the  black-rot.  One  form,  known 
IS  soil-rot,  causes  the  loss  of  the  crop  while 
t  is  in  the  field.  Each  of  these  diseases  is 
•a used  by  a  particular  fungus,  but  has  re- 
vived the  common  name  suggested  by  its 
General  appearance  or  some  marked  charac- 
eristic.     Any   one   of  the   diseases   of   the 


Fio.  16. — Sweet  potato  af- 
fected with  black-rot :  A, 
appearance  of  disease  on 
potato ;  B,  plant  affected 
with  black-rot.  (Re- 
drawn from  Halsteadf 
Bulletin  76,  New  Jersey 
Agricultural  Experiment 
station.) 


iweet  potato  may  be  present  without  causing 

;evere  loss  provided  conditions  are  unfavorable  to  its  development, 
md  growers  should  be  constantly  on  their  guard  to  prevent  the 
ipread  and  development  of  diseases. 

PBEVENTION  AND  CONTBOL  OP  SWEET  POTATO  DISEASES. 

The  diseases  of  the  sweet  potato  have  been  under  observation  for 
nany  years,  the  New  Jersey  Agricultural  Experiment  Station  having 
published  a  bulletin  *»  upon  the  subject  in  1890,  and  this  work  has 
)een  supplemented  by  the  results  gained  by  numerous  observers.  The 
liseases  of  the  sweet  potato  are  now  widely  disseminated,  and  one  or 
more  of  them  may  at  any  time  prove  destructive. 

A  system  of  crop  rotation  by  which  the  land  will  not  be  planted  to 
sweet  potatoes  oftener  than  every  four  or  five  years  is  the  first  step 


«  Bulletin  76,  New  Jersey  Agricultural  Experiment  Station,  by  Halstead. 
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toward  disease  control.  Care  in  the  selection  and  keeping  of  potatoes 
intended  for  propagation  is  of  importance,  while  clean  cultivation  ami 
proper  handling  at  the  time  of  harvesting  are  essential.  Diseases  will 
generally  make  their  first  appearance  upon  cut,  broken,  or  brui.seil 
potatoes,  and  all  that  are  in  any  resj^ect  injured  should  be  storeil 
separately  from  the  seed  and  perfe(^t  stock.  The  storage  house  shouhl 
be  cleaned  and  fumigated  with  sulphur  or  formalin  l)efore  tJtoriiiir 
begins,  and  all  crates  or  baskets  used  for  handling  the  crop  should  l>t* 
in  the  house  during  the  fumigation.  Potatoes  that  show  e\ndenrc  of 
the  presence  of  disease  should  not  be  used  for  propagation,  and  tlie 
hotbed  should  be  cleaned  and  supplied  with  fresh  soil  each  season. 

It  is  veiy  apparent  that  some  varieties  are  more  subject  to  the 
attacks  of  diseases  than  othei's.  The  Big-Stem  Jersey  and  the  Jersev 
group  generally  are  especially  subject  to  disease,  while  varieties  of  the 
Hayman  group,  such  as  Southern  Queen,  are  seldom  affected. 

INSECTS. 

The  sweet  potato  is  reasonably  free  from  the  ravages  of  insect^- 
.Cutworms  frequently  destroy  the  young  plants  after  they  ai-e  set  in 
the  field,  especially  when  the  land  has  been  in  grass  the  previous  sea- 
son. The  sweet-potato  borer,  which  works  in  the  roots,  is  widely  di^- 
tributed  and  causes  considerable  injury  in  the  (lulf  Coast  States,  A 
small  insect  known  as  thrips  works  on  the  under  side  of  the  lea^e^ 
during  the  hot  and  dry  weather  of  midsiunmer,  but  as  a  rule  the  real 
damage  caused  by  this  inse(*t  is  slight. 

HABVESTING  SWEET  POTATOES. 

TIME  FOB  DIOaiNO  SWEET  POTATOES. 

The  harvesting  and  marketing  of  sweet  potatoes  direct  from  x\w 
field  begins  about  the  middle  of  August  and  continues  until  the  crop  i*^ 
all  disposed  of  or  placed  in  storage  for  winter  marketing.  During  the 
early  i^art  of  the  harvesting  season  the  yield  is  light,  but  as  a  nile  the 
prices  paid  are  good.  The  supply  for  home  use  and  those  potat^tt^- 
that  are  to  be  kept  in  storage  should  not  l)€  dug  until  just  before  fri>-t. 
In  the  localities  where  frosts  doiiot  occur  until  ([uite  late  in  the  sea«»r 
the  sweet  potatoes  ripen  and  the  vines  show  a  slight  tinge  of  yellow 
when  ready  for  handling. 

EFFECT  OF  FROST  ON  SWEET  POTATOES. 

The  foliage  of  the  sweet  potato  is  very  tender  and  is  easily  injureii 
by  frost.  A  light  frosting  of  the  leaves  will  do  no  harm,  but  shouI<l 
the  vines  become  frozen  before  digging  they  should  be  cut  a^-ay  to 
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prevent  the  frozen  sap  passing  down  to  the  roots  and  injuring  them. 
\Vliere  there  h  a  lieavy  yield  of  potatoes  the  soil  is  frequently  cracked 
or  the  ends  of  the  potatoes  protrude  above  ground  and  are  liable  to 
injury  from  severe  frost. 

If  on  account  or  rainy  weather  or  for  any  other 
cause  the  potatoes  can  not  be  dug  before  frost  or 
immediately  afterwards,  the  vines  should  be  cut 
away  and  the  potatoes  removed  at  the  first  op- 
portunity. If  cold  weather  continues  it  may  be 
necessary  to  draw  a  little  extra  soil  over  the  hills 
to  protect  the  potatoeii,  or  the  vines  may  be  piled 
in  a  ridge  over  the  row.  A  very  slight  frosting 
of  the  potatoes  will  cause  them  to  decay  within 
a  short  time  after  being  placed  in  storage. 

METHODS  OF  HABVESTING  SWEET   POTATOES. 

For  digging  a  small  area  of  sweet  potatoes,  the  j-iq_ 
spading  or  potato  fork  illustrated  in  figure  17  is  'o^  ad«>ted  for 
suitable.  A\'hen  digging  by  hand,  the  work  will  t«t^^  "'**  ^^ 
Imj  greatly  facilitated  by  first  throwing  a  small 
furrow  from  one  side  of  tlie  row  by  means  of  a  one-horse  turning 
plow.  The  removal  of  sweet  potatoes  from  the  soil  in  large  quan- 
tities is  generally  accomplished  by  the  aid  of  sweet  potato  diggers  or 

plows  of  the  type 
shown  in  figure  18. 
These  implements 
are  provided  with 
two  sharp  rolling 
i-oulters  that  cut 
the  vines  ahead  of 
the  plow,  and  dif- 
fer from  the  ordi- 
nary plow  in  hav- 
ing a  mold  board 
that  does  not  dim 
a  furrow  and  ter- 
minates in  a  num- 
ber of  rods  or  an 
extension  of  the 
moldboard  for  sep- 
via.  is.-speciii  plows  tor  ciigBinK  »««■!  iH.uioea.  arating    the    pota- 

toes from  the  soil. 
^\^lere  no  special  digging  device  is  available,  the  ordinary  two- 
horse  turning  plow  is  fi'equently  used,  a  rolling  coulter  being  attached 
to  the  beam  to  cut  the  vines.    After  plowing  out  the  sweet  potatoes 
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it  will  be  necessary  to  stir  the  soil  in  order  to  find  those  that  b^v*. 
covered.    The  machines  employed  for  handling  Irish   potatoes  ?• 
be  used  for  digging  sweet  potatoes,  but  are  not  entirely  sati>fa••^• 
for  this  purpose,  as  they  bruise  and  otherwise  injure  sweet  p<»taur 

It  k  desirable  that  the  soil  should  be  comparatively  dry  at  thr  ti 
of  harvesting  sweet  potatoes,  and  bright,  drying  weather  is  es^r  *  - 
to  the  proper  handling  of  the  crop.     Sweet  potatoes   differ  fn- 
Irish  potatoes  in  that  they  are  not  so  easily  injured   by  siinlbr* 
However,  they  should  not  be  exposed  for  any  length  of  time  if  ' 
sunshine  is  very  warm.    During  the  handling  in  the  field  it  Ji'- 
be  the  purpose  to  remove  all  soil  and  surface  moisture  tnm: 
potatoes.     Sweet  potatoes  should  not  lie  exposed  upon  the  -urfi  • 
of  the  ground  during  the  night. 

MABXETING   DIRECT    FBOM    THE    FIEU). 

Where  sweet  potatoes  are  grown  in  large  quantities  for  early  na: 
keting  it  is  the  practice  to  dig,  pack,  and  load,  all  on  the  sanw*  u 
direct  from  the  field.    As  the  potatoes  are  gathered  up  Ijehiml  ' 
diggers  they  are  sorted  into  the  various  grades  and    packer!    :/ 
ventilated  barrels  ready  for  shipment.    When  the  barrels  are  jw-  . 
in  the  field  they  are  as  a  rule  covered  with  burlap  or  similar  iii.«i' 
rial.     In  parts  of  New  Jersey  the  potatoes  are  sorted   in  ilw  H* 
and  gathered  into  five-eighths-bushel  baskets,  in  which  they  are  haul  • 
to  the  depot  platform,  where  they  are  packed  into  barrels  and  ht'^'i  - 
More  than  one-half  of  the  commercial  crop  is  marketed  direct  h^' 
the  field  without  the  use  of  packing  sheds  or  storage  of  any  k  • 
other  than  that  provided  by  the  transportation  companies. 

GRADING  AND  PACKING. 

In  sorting  sweet  potatoes  preparatory  to  packing,  alK>ut  f  ' 
grades  are  recognized,  as  fancy,  primes,  seconds,  and  culK.  Ti\  - 
packed  as  fancy  include  only  the  most  select,  both  in  size  antl  ^h.r- 
The  primes  include  all  those  adapted  to  general  first-da.*^  trji* 
while  the  seconds  include  the  smaller  and  more  irregular  stinrk  wl. 
goes  to  a  lower  i)riced  trade.  The  culls  are  not  marketed  unles>  •?•• 
stock  is  exceedingly  scarce,  and  as  a  rule  are  used  for  feeding  to  li"::* 

Sw(H»t  potatoes  are  usually  shipped  in  barrels  holding  eleven  j**- 
each.     Some  markets  require  that  the  barrels  he  faced  and  heau' 
while  for  others  the  tops  are  slightly  rounded  and  covereil  with  I' 
lap.    Small  lots  of  extra-fancy  sweet  potatoes  are  sometinu*^  <h\]  • 
in  one-bushel  crates  having  raised  tops;  also  in  patent  folding  I'nit- 

Throughout  the  process  of  handling  care  must  be  exerci>etl  i«»  - 
that  the  sweet  potatoes  do  not  become  bruised,  for  upon  thi>  t:- 
shipping  and  keeping  qualities  greatly  depend. 
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STORAGE  07  SWEET  POTATOES. 
METHODS  OF  STOBINO. 

Unlike  most  perishable  products,  the  sweet  potato  requires  warmth 
nd  a  dry  atmosphere  while  in  storage.  The  method  of  storing  will 
I'pend  both  upon  the  locality  and  the  quantity  of  potatoes  to  be  cared 
"t.  The  temperature  and  conditions  of  a  rather  cool  living  room 
i*»  admirably  adapted  for  keeping  sweet  potatoes  intended  for  home 
i-L'  in  the  North,  while  in,  the  South  they  may  be  placed  in  pits  or 
liffed  in  outdoor  cellars.  The  home  supply  may  be  placed  in  crates 
11(1  stored  in  a  loft  over  the  kitchen  part  of  the  dwelling.  Sweet 
lotatoes  should  not  be  stored  in  bags  or  in  barrels  without  ventilation. 

FITS  A2n>  CELLABa 

Where  large  quantities  of  sweet  potatoes  are  stored  for  winter  niar- 
(pting.  the  method  employed  in  the  Southern  States  is  to  place  them 
11  outdoor  pits  and  cellars,  while  at  the  North  some  form  of  heated 
lorage  house  will  be  required,  ^^Tiether  the  storage  be  in  pit,  cellar, 
>r  house,  a  dry,  warm  atmosphere  with  ventilation  is  essential  to  good 
seeping. 

Storage  pits  should  be  located  where  the  drainage  is  good.    First, 
I  little  of  the  surface  soil  is  thrown  back  to  form  a  level  bed  8  or  10 
Eeet   in   diameter; 
then    two    small 
Ln'uches   crossing 
?ach  other  at  right 
angles  in  the  center 
of  the  bed  are  exca- 
vated   and    some 
lioards   laid   over    ■ 
tlicse.    At  the  point 
where  the   trenches 
'TOSS,    a     loosely 
imiled  4  by  4  inch 
Ixix    is   set   on    end     ''"'■  •»■— B«^iion  of  ontd 

,        ,  „  B,  trpnchpH  (or  adralaali 

I"    form     a     flue    up  n.  straw  or  pine  Deedl 

tlinmgh    the    pota- 

tiH's.  The  earth  fl<Mir  of  Ihe  pit  should  Iw  covered  with  2  or  ;J  inches 
of  hay,  leaves,  or  pine  straw,  and  the  potatoes  piled  in  a  large,  conical 
heap  around  the  ventilator  flue.  When  the  heap  is  of  the  desired  size, 
ilie  potatoes  are  covered  with  hay  or  pine  straw,  and  soil  to  the  thick- 
ness of  5  or  6  inches  is  added,  but  the  trenches  and  flue  are  kept  open 
until  it  is  necessary  to  close  them  to  keep  out  the  frost.  In  the  South 
Jiwoct  potatoes  are  frequently  kept  throughout  the  winter  by  this 
method.    A  cross  section  of  this  type  of  pit  is  shown  in  figure  19, 


The  type  of  storage  cellar  illustrated  in  figure  20  is  extensively  useJ 
throughout  the  South.  This  fonii  of  cellar  is  built  entirely  abovf 
ground  and  consists  of  a  line  of  posts  through  the  center  supporting 
a  ridgepole  upon  which  is  placed  one  end  of  planks  or  puncheoD? 
n'ith  their  opposite  end  resting  on  the  ground  on  either  side  of  the 


Fia.  20.— Outside  cellar.     Siicti  cellars  are  eitenEETely  used  throusbout  tbc  Sontten 
StalPS  fnr  Ibe  atorage  of  root  rroija. 

ridge.  The  ends  of  the  inclosure  are  boarded  up,  a  door  being  pro- 
vided in  one,  and  the  structure  covered  with  sod  to  a  thickness  of 
5  or  6  inches.  The  sweet  potatoes  are  stored  upon  the  earth  floor  ami 
the  door  is  kept  open  for  a  time  for  ventilation.  If  the  house  exceed- 
a  length  of  12  or  14  feet,  a  top  ventilator  should  be  provided. 

STORAGE  HOUSES. 

In  the  North,  where  the  winters  are  too  severe  for  the  use  of  iht 
pit  and  the  outdoor  cellar,  some  form  of  regular  storage  house  i- 
employed.  These  houses  are  constructed  with  frost-proof  air-sp>f' 
walls,  and  provision  is  made  for  heating  during  the  curing  perioi 
and  severely  cold  weather. 

The  usual  method  of  constructing  storage  houses  is  to  first  jhH 
down  a  concrete  foundation,  upon  which  a  frame  of  2  by  4  inch  am' 
2  by  fi  inch  scantling  is  reared.  On  the  outside  a  sheathing  of  I-inrli 
lumber  i,s  nailed,  preferably  diagonally,  to  add  strength  to  iW 
building.  Over  this  sheathing  heavy  building  paper  is  applied  «riil 
a  covering  of  "  drop  "  or  "  lap  "  siding  put  on.  The  roof  may  ^ 
pf  tin  or  sihingles,  or  one  of  the  better  grades  of  prepared  paper  roof- 
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i«?  will  answer.  Inside  the  building,  paper  is  first  tacked  to  the 
lidding,  and  then  one  thickness  of  |-inch  matched  lumber  is  nailed 
1.  The  ceiling  may  be  carried  upon  the  rafters  or  squarely  across, 
ith  several  openings  into  the  space  above  for  ventilation.  Where 
lo  ceiling  is  attached  to  the  rafters,  it  is  desirable  to  first  nail  1-inch 
rips  to  the  rafters  and  then  run  the  matched  ceiling  up  and  down, 
I  order  that  any  condensed  moisture  will  follow  down  the  grooves 
►  the  sides  of  the  house  rather  than  drop  upon  the  potatoes. 
The  floor  may  consist  of  boards,  concrete,  or  hard  clay.  The  bins 
>r  holding  the  potatoes  may  be  constructed  of  2  by  4  inch  scant- 
ngs  and  1  by  -t  inch  strips,  a  convenient  size  of  bin  being  about 
3  ieet  in  length  by  12  feet  in  width  and  10  feet  deep.    The  bins 


Hj.^HI.—  (.'ross  section  of  large  storage  house:  A,  driving  shed;  B,  space  between  outer 
walls  and  potato  bins ;  O,  storai^e  bins ;  D,  celling  ventilators ;  E,  top  ventilator ;  F, 
bottom  ventilator:  (J.  heater  pipes. 

hould  be  built  14  to  18  inches  away  from  the  outside  walls  and  a 
-inch  space  should  be  allowed  between  the  bins.  A  floor  of  narrow 
K)ards  raised  a  few  inches  above  the  regular  floor  will  provide  for  a 
Tee  circulation  of  air  through  the  potatoes.  The  size  and  number 
»f  bins  will  depend  entirely  upon  the  quantity  of  potatoes  to  be 
tored.  For  each  100  bushels  of  potatoes  to  be  stored  a  space  of 
t25  cubic  feet  will  be  required.  A  bin  of  the  dimensions  given 
iljove,  if  filled  to  a  depth  of  8  feet,  will  hold  about  1,500  bushels  of 
iweet  potatoes. 

Brick  or  concrete  storage  houses  are  desirable,  but  require  to  be 
ined  with  wood  in  order  to  be  dry  and  warm.  The  greater  number 
rf  storage  houses  in  use  are  of  frame  construction,  and  any  building 
w'hich  is  dry,  which  can  be  properly  ventilated,  and  in  which  the  proper 
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temperature  can  be  maintained  will  be  found  suitable  for  -m:  . 
Kweet  potatoes.  If  a  house  is  built  expressly  for  (he  purjwro'  ■; 
possible  to  provide  many  convenient  features,  including  Uealiii 
pliances  and  loading  and  unloading  platforms,  and  a  coverei!  -Ir 
war  along  one  side  is  desirable.  Very  few  windows  are  r»i  r 
in  the  storage  house,  and  these  should  be  provided  with  ti^i  -l 
ters  to  keep  out  light  and  cold.  A  cross  section  of  the  type  of  •■ 
age  house  in  general  use  is  shown  in  figure  21. 

STORING  THE  CBOF. 

In  housing  the  crop  the  potatoes  are  hauled  to  the  house  iii  : 
oighths-bushel  baskets  or  in  bushel  crates  and  spread  upon  -)- 
tables  for  sorting. 


Wiiere  large  quantities  of  sweet  potatoes  are  to  W  liandKil  d- 
the  field  to  the  storehouse  or  shipping  point,  it  is  desirable  to  ein| ' 
wagons  specially  fitted  for  the  purpose.  If  the  road  is  at  all  p": 
Ilie  wagons  should  be  provided  with  bolster  springs  to  l<>Sf*'ii  i 
jolting  of  the  potatoes.  A  wagon  for  this  purpose  should  have  m' 
low  broad-tire  wheels  and  a  shallow  box  or  framework  fittetl  for  b' 
ing  the  baskets  or  crates.  The  wagon  shown  in  figure  2*2  is  iIh'  "  ■ 
used  by  the  growers  of  New  Jersey  and  is  well  adapted  to  ihi-  '■ 
dling  of  a  large  number  of  baskets.  For  hauling  barrels  an  '* 
nary  hay  rack  is  desirable.  The  ordinary  wagon  box,  or  IkhI,  i- : 
adapted  to  the  handling  of  either  baskets,  crates,  or  barrels. 


33 

m 

The  seed  stock  for  planting  the  following  year  should  be  selected 
and  stored  separately  in  a  small  bin.  As  the  potatoes  are  separated 
into  their  respective  grades  they  are  put  into  baskets  and  carried  to 
the  bins. 

Some  growers  prefer  to  do  the  grading  in  the  field,  but  this  neces- 
sitates the  employment  of  a  larger  percentage  of  expert  labor  and  de- 
lays the  work  of  getting  the  potatoes  hauled  to  the  storehouse. 
Women  and  children  can  pick  up  the  potatoes  in  the  field,  and  two 
or  three  experienced  men  can  do  the  sorting  and  grading  at  the  house 
in  a  much  shorter  time  and  in  a  more  satisfactory  manner. 

The  most  desirable  form  of  table  upon  which  to  spread  sweet  pota- 
toes for  sorting  consists  of  a  wooden  framework  over  which  strong 
burlap  or  canvas  is  stretched.  This  forms  a  hollow  surface  from 
which  the  potatoes  will  not  roll  or  become  bruised  in  handling.  The 
sorting  tables  should  be  placed  alongside  of  the  unloading  platform 
and  where  the  distance  to  the  storage  bins  is  short.  If  a  shed  is  pro- 
vided at  the  side  of  the  storehouse,  the  sorting  tables  should  be  along 
the  side  nearest  the  bins,  the  wagons  being  driven  on  the  outside  and 
the  baskets  of  potatoes  to  be  sorted  unloaded  under  the  shed. 

Before  starting  to  fill  a  bin,  2  or  3  inches  of  dry  pine  needles,  straw, 
or  chaff  should  be  placed  upon  the  floor.  Beginning  at  the  back  of 
the  bin  the  potatoes  are  piled  to  a  depth  of  30  or  40  incha**  until  the 
entire  floor  space  is  covered  and  a  number  of  slats  are  required  to  be 

>^)Iaced  across  the  doorway  opening.     A  few  grain  bags  filled  with 
•straw  should  be  placed  upon  the  potatoes  at  intervals  from  front  to 

J)afk  of  the  bin,  and  upon  these  planks  on  which  the  men  may  walk 
A'hile  carrying  in  the  next  layer  of  potatoes  may  be  laid.     In  this 

J.vay  a  bin  may  be  filled  to  a  depth  of  8  or  9  feet  by  about  three  layers. 
3y  dumping  them  in  layers  the  potatoes  have  an  opportunity  to  be- 

;  onie  thoroughly  dry  before  a  new  layer  is  placed  over  them. 
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TEMPEEATTJEE  AND  VENTILATION  OF  STOEAOE  HOUSES. 

Two  or  three  days  before  beginning  to  bring  in  the  potatoes,  the 
torage  house  should  be  thoroughly  cleaned  and  the  heating  appliance 
ut  in  working  order  and  started,  in  order  to  have  the  house  both 
'arm  and  dry  when  the  crop  comes  in.  Throughout  the  time  of  stor- 
ig  and  for  about  ten  days  after  the  potatoes  are  all  in  the  bins  a 
•jiiperature  of  85°  or  90°  F.  should  be  maintained  in  the  house,  with 
lentv  of  ventilhtion.  This  constitutes  what  is  known  as  the  sweat- 
kg  or  curing  process,  and  the  keeping  qualities  of  the  potatoes  de- 
jnd  upon  the  thoroughness  with  which  this  part  of  the  work  is  done, 
^ood-burning  stoves  are  frequently  employed  for  heating  sweet  po- 

to  storage  houses,  but  a  hot-water  boiler  with  coils  of  pipes  along 

e  walls  of  the  building  is  very  satisfactory. 
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After  the  crop  is  all  in  and  thoroughly  cured,  the  temporal un 
the  storage  house  should  be  gradually  lowered  and  mav  varv  betv  - 
55**  and  60°  F.,  but  considerable  ventilation  should  be  maintain*. 

Sweet  potatoes  should  be  handled  very  carefully  and  as  few  ti:  - 
as  possible,  the  essentials  to  good  keeping  being  a  reasonable  .Ifj- 
of  warmth,  a  dry  atmosphere,  and  careful  handling,     (ireai 
should  be  taken  with  the  seed  for  the  next  year's  planting  to  -*^  t 
it  is  carefully  handled  and  properly  stored. 

While  a  temperature  of  80°  or  85°  F.  is  required  to  properly  <-- 
the  seed  into  growth  in  the  spring,  a  higher  temperature  diinij 
long  period  of  time  in  storage  is  liable  to  injure  or  even  kill  the  • -. 
Potatoes  intended  for  seed  should  not  be  stored  in  too  great  c|uaiiti;  • 
and  where  but  a  small  supply  is  needed  they  can  often  W  kept  In:: 
in  dry  sand  after  having  first  been  thoroughly  cured.     The  sami    - 
for  this  purpose  should  be  baked  to  insure  the  driving  off  of  n.*- 
ture,  and  may  be  placed  around  the  potatoes  while  slightly  wani: 

In  controlling  the  ventilation  of  the  storage  house  durin*:  i 
winter  months,  outside  air  should  be  admitted  only  when  quite  i 
and  when  its  temperature  is  lower  than  that  of  the  air  in  the  >tor.., 
house.     If  warm,  moist  air  is  admitted  considerable  muistun*  '» 
be  deposited  upon  the  potatoes,  thus  injuring  their  keeping  qwA:    - 

LOSS  FROM  SHRINKAGE  WHILE  IN  STORAGE. 

Under  proper  storage  conditions  sweet  potatoes  will  shrink  f^^: 
to  10  per  cent,  but  the  loss  in  weight  will  be  greater  if  the  teiuj^n 
ture  of  the  house  is  carried  too  high.     If  the  potatoes  are  not  inai . 
when  dug  from  the  field  the  loss  from  shrinkage  may  he  as  unhli  • 
15  per  cent,  and  immature  stock  should  be  marketinl  early  in  : 
winter. 

MARKETING  DURING  WINTER  MONTHS. 

For  marketing  from  outside  pits  it  is  desirable  to  have  thf^  tr.- 
tity  stored  in  one  pit  small  enough  to  permit  of  all  being  reniovt-^. 
one  time.     The  potatoes  may  be  removed  from  outdoor  i»ellar-  • 
desired.     In   marketing   from   heated   storage   houses   the    p<its'i'»- 
should  not  be  disturbed  until  they  are  barreled  or  cratetl,  and  i . 
they  should  be  placed  directly  uj^on  the  market  and  sold  with 
delav. 

Wlien  shipping  during  cold  weather  the  barrels  should  at  l»^i-'  • 
lined  with  paper,  and  a  covering  of  heavy  brown  pai)er  over  iln»  • 
side  of  the  barrels  will  form  a  safeguard.     If  the  potatoes  are  ^Lp- 
in  carload  lots  during  the  winter  the  cars  should  be  either  of  t 
regular  refrigerator  type  or  felt  lined,  and  in  some  case>  a  rt- 
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hould  be  provided.    When  once  placed  upcoi  the  market  the  potatoes 
!iould  reach  the  consumer  within  a  comparatively  short  time. 

Figure  23  shows  the  type  of  barrel  employed;  also  the  method  of 
iressing  the  heads 
iito  place. 

VARIETIES    OF 
SWEET  POTA- 
TOES. 
Of    the    large 

umber  of  varie- 

ies    of    the    sweet 

■otato  there  are  not 

(lore  than  ten  that 

re    now   of   great 

onimercial  impor- 

ance  in  the  United 

'tates.      For   the 

narkets   that   re- 

|uire  a  dry,  mealy-      •■"'"■   aa— sweet  potnto  larrelg  and   JBTlce  for  preMlng  the 

leshed  potato  those 

arieties  belonging  to  the  Jersey  group  are  suitable.    For  the  south- 

m  trade  and  where  a  moist-fleshed   potato  is  desired  those  com- 

iionly  designated  as  yams  are  in  demand.     Among  the  Jerseys  that 

re  extensively  grown  are  the   Big-Stem   Jersey,  the   Yellow  Jer- 

ey,  and  the  Red  Jersey.    The  principal  varieties  of  the  yam  group 

re  the  Southern  Queen,  the  Pumpkin  Yam,  the  Georgia,  the  Florida, 

nd  the  Red  Bermuda.    Of  the  varieties  mentioned  there  are  a  large 

nunber  of  special  strains,  known  under  many  local  names. 
In  the  selection  of  varieties  for  home  use  one  must  be  governed 

argely  by  locality.     As  a  rule  those  of  the  Jersey  group. will  thrive. 

arther  north  than  those  of  the  so-called  yam  types.     For  market 

mrposes  the  particular  variety  or  strain  grown  in  the  vicinity  should 

irst  he  selected,  and  afterward  other  varieties  may  be  experimented 

vith  in  a  small  way. 
The  following  brief  descriptions  of  a  few  of  the  leading  varieties 

nay  be  of  assistance  in  selecting  those  best  adapted  to  various  condi- 

ions  of  soil  and  climate: 
Big-Stem  Jersey. — This  variety   (fig.  24,  C)    is  the  most  popular 

kmong  growers  who  are  supplying  the  northern  and  eastern  markets. 

tt  is  a  form  of  the  Yellow  Jersey,  having  been  selected  for  its  pro- 

luctiveuess  and  dr)',  yellow  flesh.     The  vines  are  slender  and  long; 

;lie  potatoes  are  of  spindle  shape  and  inclined  to  grow  rather  large; 


color  of  potatoes  yellow;  color  of  flesh  light  yellow  or  ile^p  i-r 
While  this  variety  yields  heavily,  it  is  unfortunately  a  ratlx-r  : 
keeper,  and  its  flesh  is  inclined  to  become  dry  and  "  punky  ~  I'lu 
sprinfT.  It  will  thrive  well  toward  the  north,  but  is  better  ailj; 
for  use  as  a  commercial  variety  than  for  home  consumption. 

Yellow  Jersey. — The  vines  of  the  Yellow  Jersey  variety  an-  I 
and  more  slender  than  those  of  the  Big-Stem  Jersey,  and  the  [xsji 
are  of  spindle  shape,  but  much  smaller;  otherwise  the  two  varn 
are  very  similar  in  appearance,  Tlie  flesh  is  dry  and  mealy.  7 
variety  is  a  fairly  fjood  keeper  and  retains  its  quulily  well.  I: 
adapted  for  home  use  and  thrives  nnder  a  wide  ranpo  of  ronitin 
but  does  not  yield  heavily  enough  for  commercial  purposes. 
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Red  Jersey. — This  is  similar  to  the  Yellow  Jersey  variety,  i-v- 
that  the  roots  are  red  and  it  is  more  productive  imder  nm^t  •  ^ 
lions.     It  is  suitable  for  home  use. 

Southern  Queen,  or  Hayman. — The  vines  of  this  variety  are  -ir- 
and  yjrorous;  tiie  potatoes  are  large,  thick,  and  blunt  at  end-  i>i 
short  spindle  sliajie:  the  color  is  white  or  light  cream,  while  liif  :!  ■ 
is  of  cream  color,  becoming  darkened  in  cooking,  moist,  and  '■ 
sweet.  This  variety  js  most  extensively  grown  for  market  puriii- 
where  a  sweet,  moiist-flcshed  potato  is  demanded.  The  ."sdut!'' 
Quei'ii  yichls  well,  is  an  excellent  keeper,  and  is  udapteil  for  I- 
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marketing  and  stock  feeding  and  for  home  use  in  the  South  Atlantic 
and  (lulf  Coast  States,  but  it  does  not  mature  when  grown  in  the 
extreme  North.     (See  fig.  24,  E.) 

Fumpkiii  Yam. — The  vines  are  vigorous,  short,  sometimes  of  a 
bunch  habit.  The  potatoes  are  of  short  spindle  shape  or  quite  round, 
with  a  dull  yellow  color  on  the  outside.  The  flesh  is  orange  or  some- 
times yellow  and  marbled  with  orange;  it  is  moist  and  has  a  flavor 
very  similar  to  that  of  good  squash.  This  variety  yields  well  and  is 
adapted  to  home  use  and  to  stock  feeding  throughout  the  South. 

Georgia,  or  Split-Leaf,  Yam. — The  vines  of  this  variety  are  slender 
and  long;  the  potatoes  of  medium  size,  spindle  shape,  yellow;  the 
flesh  a  light  yellow,  marbled  with  salmon.  The  quality  of  this  va- 
riety is  excellent  and  very  sweet,  but  it  is  a  light  yielder.  It  is  a 
splendid  sort  for  home  use  throughout  the  South  Atlantic  and  Gulf 
Coast  States. 

Eed  Bermuda. — The  Red  Bernnida  vines  are  large  and  vigorous. 
The  potatoes  are  usually  large  and  overgrown  with  heavy  ridges  and 
veins.  The  color  of  the  potatoes  is  rose  red;  flesh,  creamy;  quality 
fair  but  not  so  sweet  as  Southern  Queen.  This  variety  is  a  heavy 
cropper  and  suitable  for  feeding  to  stock.  It  is  one  of  the  few  so- 
oalled  yams  which  thrive  in  the  northern  portion  of  the  sweet  potato 
area.     (See  fig.  24,  D.) 

Florida. — The  vines  of  the  Florida  variety  -are  large  and  vigorous. 
The  potatoes  are  rather  large,  light  salmon  yellow,  smooth  and  regu- 
lar, of  short  spindle  shape,  with  light  yellow  flesh.  This  variety  is 
not  so  sweet  as  the  Georgia  and  is  inclined  to  be  dry  and  mealy.  It 
yields  fairly  well  and  is  adapted  for  home  use. 

Pienon. — The  vines  of  the  Pierson  are  similar  to  those  of  the  Red 
Bermuda  variety.  The  potatoes  are  light  yellow,  of  short  spindle 
shape,  very  rough,  with  cream-colored  flesh.  This  sort  is  extensively 
grown  for  the  earliest  market,  but  it  is  of  only  fair  quality.  It  yields 
v.ell  if  allowed  to  remain  until  late  in  the  season. 

Black  Spanish,  or  "  Nigger  Choker."— The  Black  Spanish  vines  are 
very  long,  vigorous,  and  dark  purple  in  color.  The  potatws  are  long, 
cvlindrical,  crooked,  or  bent;  dark  purple  in  color,  with  snowy  white 
flesh  and  poor  quality.  This  variety  is  grown  mostly  for  stock  feed- 
ing.     (See  fig.  24,  A.) 

Shanghai. — The  vines  of  the  Shanghai  variety  are  large  and  vig- 
orous; the  potatoes  long,  cylindrical;  the  outside  color  almost  white. 
The  flesh  is  creamy  white,  l)ecoming  darker  in  cooking.  'NMien  baked 
the  flesh  is  somewhat  dry  and  mealy  and  the*  flavor  rather  poor.  This 
variety  yields  fairly  well  and  is  adapted  for  use  as  stock  food  in  the 
Gulf  Coast  States.     (See  fig.  24,  B.) 
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COST  OF  F&ODirCTION  ABD  BETUBVS. 

The  cost  of  growing  an  acre  of  sweet  potatoes  will  vary  with 
cropping  plan  ^nd  the  extent  to  which  the  crop  is  grown.   (*! 
average  the  cost  of  growing  an  acre  of  sweet  potatoes  in  the  n^r 
commercial  district  is  about  as  follows:  Rental  of  land,  $8;  pi*-    , 
and  fitting,  $5;    fertilizers,  $20;    10,000  plants,  $10;    plantirur^ 
cultivating,  $5 ;  digging  and  marketing,  $25 ;  total,  $78.    An  av^ . 
yield  of  sweet  potatoes  is  at  the  rate  of  one  barrel  to  100  hill-  ^r '  ■ 
barrels  to  an  acre.    The  price  per  barrel  paid  the  grower  is  ?•! 
less  than  $1.25,  and  $2.50  or  $3  is  not  uncommon.     Diirini:  :• 
seasons  the  net  profit  from  one  acre  of  sweet  potatoes  is  aNmi  >* 
While  occasionally  the  net  returns  are  from  $100  to  $150  an  acr  : 
a  single  season,  there  are  seasons  of  crop  failure  or  overpnxln': 
when  very  little,  if  any,  profit  is  realized. 

The  sweet-potato  growers  on  the  eastern  shore  of  Virpnia  a>  •  r 
plant  about  10  acres  in  sweet  potatoes,  and  this  constitute  i 
money  crop.    The  remainder  of  the  cleared  portion  of  their  ^  . 
farms  is  devoted  to  corn,  pasture,  and  hay,  all  for  home  ur*.   H 
the  sweet-potato  crop  is  grown  almost  entirely  without  the  i'l 
hired  help,  and  the  cost  of  production  does  not  exceed  $40  an  j  ' 
Where  the  crop  is  stored  the  gross  returns  are  greater,  but  tb*  -• 
of  production  is  increased  proportionately. 

USES  OF  SWEET  POTATOES. 

The  uses  of  the  sweet  potato  as  a  table  vegetable  are  too  imp^n; 
and  too  well  known  to  require  more  than  brief  mention  in  a  pull: 
tion  of  this  character.     In  preparing  them  for  the  table  thi\v  • 
baked,  boiled,  fried,  or  braised,  while  for  pies  they  are  used  in  '- 
same  manner  as  pumpkins. 

A  number  of  attempts  have  been  made  to  build  up  an  indii>tn  ^ 
the  production  and  sale  of  desiccated  sweet  potatoes  and  swt»et-|>"* 
flour.  There  is  doubtless  a  great  field  for  this  class  of  gooib.  •^•' 
cially  for  export  and  for  ship  supplies. 

USES  FOB  STOCK  FOOD. 

The  vines  of  the  sweet  potato  when  properly  cured  make  a  nu*' 
grade  of  hay  for  feeding  to  cattle  and  sheep.     In  the  green  ••tat** ' 
vines  are  eaten  by  sheep,  cattle,  and  hogs,  but  their  fee<ling  v^ali" 
comparatively  small.     The  potatoes  are  fairly  well  adapte<l  t<>  f-* 
ing  to  range  cattle,  sheep,  and  hogs,  although  their  nutritive  ^i 
is  quite  low  and  they  require  the  addition  of  cotton-seed  meal  ori^- 
to  make  a  balanced  ration.    On  farms  where  sweet  potal<«' 
grown  extensively  the  culls  are  fed  to  hogs,  together  with  aoitf-t^^" 
or  one-half  ration  of  corn. 
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By  employing  one  of  the  heavy -yielding  varieties  of  sweet  potatoes, 
such  as  the  Southern  Queen  or  the  Bermuda  Red,  and  drying  and 
pulverizing  them,  a  splendid  stock  food  may  be  produced,  especially 
when  sufficient  grain  is  added  to  form  a  balanced  ration. 

The  principal  uses  of  sweet  potatoes  are,  however,  for  the  table, 
and  the  demand  for  this  purpose  is  rapidly  increasing. 

From  the  fact  that  bv  the  aid  of  commercial  fertilizer  alone  sweet 
potatoes  can  be  gi'own  on  comparatively  poor  land  and  largely  by 
the  use  of  labor-saving  machinery,  this  crop  may  in  a  great  measure 
solve  the  problem  of  how  to  occupy  the  "  worn-out "  cotton  and 
tobacco  lands  of  the  South,  especially  if  employed  in  a  rotation  in- 
cluding corn,  peanuts,  and  grass.  By  the  perfection  of  some  means 
by  which  sweet  potatoes  could  be  dried  and  converted  into  a  con- 
densed stock  food  on  the  farm,  they  in  conjunction  with  corn,  peanuts, 
and  a  little  hay  would  serve  to  keep  the  stock  on  southern  farms  in 
good  condition  during  the  winter. 

When  removed  from  the  ground  the  sweet  potato  contains  about 
71  per  cent  of  water,  1.5  per  cent  of  protein,  25  per  cent  of  nitrogen- 
free  extract,  and  0.35  per  cent  of  fat.  It  will  be  noted  that  both 
the  protein  and  fat  content  of  the  sweet  potato  are  comparatively  low. 
The  analysis  of  peanuts  shows  that  the  protein  and  fat  are  both  quite 
high,  and  by  combining  them  with  sweet  potatoes  at  the  jate  of  one 
bushel  of  peanuts,  ground  in  the  shells,  to  three  bushels  of  sweet 
potatoes  a  splendid  stock  food  is  produced.  Three  bushels  of  sweet 
potatoes  are  nearly  equal  to  one  bushel  of  corn  in  feeding  value,  but 
in  order  to  make  them  satisfactory  as  a  stock  food  it  is  necessary 
to  add  peanuts,  cotton-seed  meal,  or  grain. 

USE  FOB  FBODUCTION  OF  ALCOHOL. 

The  starch  and  sugar  content  of  sweet  potatoes  varies  consider- 
ably in  different  varieties,  but  as  a  rule  they  contain  about  16  per 
cent  of  starch  and  4  per  cent  of  sugar,  making  a  total  of  20  per  cent 
of  alcohol-producing  material.  It  is  possible  that  sweet  potatoes 
Avill  l>ecome  one  of  the  chief  sources  of  denatured  alcohol  in  the 
Ignited  States,  but  at  present  the  methods  of  numufacture  have  not 
l)een  sufficiently  perfected  to  warrant  their  use  for  this  purpose  on  a 
farm  or  community  basis. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agricultukb, 

Bureau  of  Plant  Industrt, 

Office  of  the  Chief, 
Washington^  D.  C,  March  ^  7^*' 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "^  S::  - 
Farms  in  the  Corn  Belt,"  by  J.  A.  Warren,  Scientific  Assistant.  ; 
pared  under  the  direction  of  the  Agriculturist  in  Charge  of  Fir- 
Management  Investigations,  and  recommend  that  it  be  publis^i  ■• 
a  Farmers'  Bulletin. 

In  this  bulletin  an  effort  has  been  made  to  show  some  of  the  ^e^. 
difficulties  that  confront  a  farmer  of  moderate  means,  to  give  -•• 
of  the  reasons  for  the  alarming  rapidity  with  which  young  men  i> 
flocking  to  the  cities,  and  to  show  by  actual  records  how  some  Ip* 
solved  the  problems  which  all  are  facing. 

Each  of  the  farms  here  described  has  been  visited  in  at  least  t** 
different  years  and  all  the  data  have  been  obtained  from  the  own-: 
and  are  believed  to  be  perfectly  reliable.  A  number  of  such  fan- 
representing  several  other  States  which  would  have  served  as  ^ - 
for  illustration  hfi^ve  been  studied,  but  the  records  were  too  x»^ ' 
to  show  what  had  been  done. 

The  conditions  here  considered  are  much  the  same  over  iwx   * 

the  corn  belt.     The  points  brought  out  in  the  discussion  are  the  r^  ' 

of  several  years  of  study  along  these  lines  and  many  je<i> '  * 

exi^erience  in  that  region. 

Respectfully,  B.  T.  GALLOWAr, 

Chief  of  Bun V. 

Hon.  James  Wilson, 

Secretary  of  Agricidture. 
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SMALL  FARMS  IN  THE  CORN  BELT. 


XHTBOBVCTION. 

In  the  great  com  belt,  or  at  least  that  portion  of  it  comprised  in 

Indiana,  Illinois,  Iowa,  northern  Missouri,  eastern  Kansas,  eastern 

Nebraska,  southeastern  South  Dakota,  and  southern  Minnesota,  the 

majority  of  the  farms  contain  160  to  320  acres.    Farms  of  only  80 

acres  are  comparatively  scarce,  and  not  many  farmers  consider  less 

than   160  acres  sufficient  to  furnish  a  respectable  living.     Yet  no 

careful  observer  can  travel  this  region  without  being  convinced  that 

many  a  man  would  have  a  larger  net  profit  and  an  easier  and  happier 

life  if  he  farmed  less  extensively  and  more  intensively.    Good  farms 

in  this  section  are  worth  $50  to  $200  an  acre,  or  $8,000  to  $32,000  for 

160  acres.    To  this  must  be  added  $2,000  to  $3,000  for  teams,  stock, 

machinery,  feed,  and  seed,  making  a  total  investment  of  $10,000  to 

$35,000.    How  can  the  young  man  who  has  nothing  to  start  on  secure 

such  a  place?    This  is  the  problem  that  now  confronts  the  majority 

of  young  farmers. 

Ten  to  fifteen  years  ago  many  men  with  little  or  nothing  to  pay 

iown  bought  farms  and  have  since  paid  for  them,  but  they  bought  at 

t  fraction  of  the  present  prices.    Take  the  moderate  price  of  $75  an 

icre,  or  $12,000  for  160  acres,  and  add  $2,000  for  equipment,  making 

total  of  $14,000.    The  interest-  on  $14,000  at  5  per  cent,  which  is  the 

^west  rate  obtainable,  amounts  to  $700  per  annum.    To  expect  to 

(ear  this  each  year  after  paying  running  expenses  and  a  living  and 

ave  money  left  to  pay  on  the  principal  requires  more  confidence 

lan  the  average  man  possesses.    Even  if  he  takes  the  risk  and  wins, 

le  chances  are  few  that  he  will  be  able  to  pay  his  debts  and  have  his 

>nie  clear  by  the  time  he  is  old  enough  to  need  to  be  relieved  from 

ird  labor.    If  he  is  to  remain  on  the  farm,  only  two  propositions 

main  open  to  him.    He  can  rent,  with  small  chance  of  ever  owning, 

farm  or  he  can  go  elsewhere  in  search  of  cheaper  land,  neither  of 

hich  courses  is  very  inviting.    The  large  amount  of  money  necessary 

r  the  purchase  of  a  farm  and  the  dim  prospect  of  ever  obtaining  it 

scourage  the  farm  boy,  and  as  a  result  he  begins,  although  reluc- 
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tantly  perhaps,  to  look  for  other  employment,  while  the  youof  r 
who  are  not  farmers  see  no  opportunities  for  them  in  runl  life 

Farm  wages  seem  small  when  compared  with  wages  and  }«lir- 
offered  for  other  work,  but  as  a  matter  of  fact  they  compare  ^'■ 
favorably  when  rightly  considered.    The  farm   boy,  or  even  l. 
farmer  of  mature  years,  has  little  conception  of  the  cost  of  Uritz 
cities.    In  his  experience  most  of  the  living  has  come  from  tiie  fj*- 
and  he  has  not  realized  that  it  cost  anything.    Thirty  dollars  t  n.  ^ 
with  board  and  washing  is  conmion  wages  for  any  good  hand  i£  c  r 
of  this  region,  and  many  can  conmiand  more.    A  single  man  car  -r 
as  much  out  of  $30  on  the  farm  as  out  of  $55  or  $(>0  in  the  city.   . 
married  man  can  usually  secure  $35  or  $40  a  month,  a  house,  gir. 
milk,  fuel,  a  chance  to  keep  poultry,  and  often  feed  for  a  pig.   T. 
is  much  more  to  him  than  $60  a  month  or  $2.50  a  day  in  towiL 

The  hours  required  on  the  farm  are  not  very  much  longer  tlu: 
other  occupations.    The  farmer  is  inclined  to  say  he  works  -n- 
hours  a  day  if  he  rises  at  5  o'clock  and  retires  at  9,  but  in  mosi  it^ 
after  counting  out  meals  and  rest  periods,  it  is  found  he  bn?  ry' 
actually  been  at  work  more  than  eleven  or  twelve  hours.    lo  « i ' 
the  hours  are  nearly  always  much  shorter,  and  at  all  times  of  - 
year  there  are  stormy  days  when  little  work  is  done.     In  town  a  r.- 
working  a  team  must  work  ten  hours  and  take  care  of  his  team  i. 
go  to  and  from  work  outside  of  that,  so  his  ten  hours  is  of  aboir ' 
same  length  on  the  average  as  the  farmer's  sixteen.    For  the  man ' 
works  without  a  team  the  hours  are  not  much  shorter  when  the  ' 
required  in  getting  ready  and  going  to  work  and  in  getting  ^* 
again  are  considered,  and  if  he  is  in  one  of  the  larger  cities  10  <>-: 
a  day  must  be  expended  for  street  car  fare. 

These  unconsidered  points,  it  seems  to  the  writer,  constitute 
main  reasons  for  the  increasing  and  deplorable  migration  of  T4«  . 
men  from  the  farms  to  the  cities,  about  which  so  much  is  being  » 
and  written. 

Can  not  the  young  man  rent  a  farm  or  work  for  wages  a  few  y 
until  he  gets  several  hundred  dollars  ahead  and  then  buy  t  *? 
tract — 20  or  40  acres — upon  which  to  make  a  comfortable  home  o? 
own  and  have  it  free  from  incumbrance  while  there  are  still  o*» 
vears  of  active  life  before  him  ? 

In  this  connection  it  may  be  interesting  to  see  what  is  being  <>^ 
on  a  few  small  farms.  It  is  not  presumed  or  even  hoped  that  tn.«  • 
will  copy  exactly  any  of  the  farms  here  discussed,  and  it  if  }  r 
probable  that  failure  would  result  if  he  did.  The  personal  ffto*^^ 
very  important  and  no  one  should  attempt  to  follow  another^  >> 
in  every  detail.  Each  man  should  follow  the  line  in  which  he  u*  i 
likely  to  succeed  and  use  all  his  own  originality  as  well  as  adopt  t 
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est  practices  of  others.  Then,  again,  varying  conditions  make  one 
ype  of  farm  most  profitable  in  one  locality  and  another  type  in 
nother  locality,  thus  making  a  careful  study  of  markets,  soils,  and 
limate  indispensable.  But  there  are  hundreds  of  ways  in  which 
access  may  be  attained  on  a  small  farm. 

This  bulletin  aims  to  show  how  some  practical  men  have  solved 
he  problem  of  securing  homes  on  high-priced  land,  and  if  it  sug- 
gests a  way  to  others  with  limited  means  its  purpose  will  be  well 
erved.  It  is  true  that  two  of  the  men  whose  farms  are  here  de- 
cribed  secured  their  land  at  a  low  figure,  but  their  results  show  that 
hey  would  have  succeeded  had  they  purchased  high-priced  land. 
\o  two  of  these  farms  are  within  100  miles  of  each  other — one  is  near 
.  town  of  2,500  inhabitants,  one  is  7  miles  from  such  a  town,  and 
me  is  10  miles  from  a  town  of  8,000  people. 

The  discussion  of  farms  near  the  larger  cities  has  purposely  been 
tvoided,  as  has  that  of  dairy  farms,  because  (1)  cities  as  a  rule  are 
■ar  apart  and  there  is  room  for  comparatively  few  farmers  near 
hem,  (2)  land  is  very  high  in  the  vicinity  of  cities,  and  (3)  there 
s  a  mistaken  idea  that  when  located  near  a  citv  the  small  farmer 
uust  be  a  market  gardener  or  a  dairyman,  and  there  is  a  common 
prejudice  against  both  of  these  types  of  farming.   * 

All  of  the  farms  here  described  are  found  in  a  single  State,  but 
ihe  conditions  in  all  the  States  of  the  corn  belt  are  so  similar  that 
if  the  localities  were  not  mentioned  no  one  could  tell  in  which  State 
hey  were  to  be  foimd.  Every  statement  applies  with  equal  force  to 
aearly  all  the  region  mentioned. 

A  fOBTT-AGEE  FABM  IN  SATJimEBS  COUNTY,  NEBEASKA. 

BESCBIPTIGN. 

Mr.  C.  E.  Beadle  owns  and  operates  40  acres  of  gently  rolling 
ipland  prairie,  much  of  it  nearly  level,  in  Saunders  County,  east- 
central  Nebraska.  The  soil  is  a  deep,  dark  silt  loam  characteristic 
>f  that  region.  The  house,  which  is  worth  about  $2,000,  stands  near 
ihe  highway  and  is  surrounded  by  a  well-kept  lawn  bountifully 
supplied  with  trees  and  ornamental  shrubbery.  The  farm  buildings 
ire  not  of  special  interest,  because  they  were  mostly  on  the  farm 
sviien  the  present  owner  purchased  it  and  are  not  such  as  he  would 
liave  built. 

In  figure  1  is  shown  a  diagram  of  this  farm  as  it  appeared  in  1907. 

CROPPING  SYSTEM. 

Tlie  cropping  system  followed  is  very  simple,  consisting  of  potatoes 
two  or  three  years  and  mixed  hay  two  or  three  years.  In  lOOC  there 
were  14  acres  in  potatoes,  7  acres  in  hay,  11  acres  in  pasture,  IJ  acres 

325 


8 

in  sweet  corn  to  supplement  the  pasture  (but  this  was  not  neeJ^l 

5i  acres  in  garden,  orchard,  and  grounds,  and  1  acre  in  a  public  ni& 

In  1907  there  were  7  acres  of  grass  on  the  land  that  was  in  potar* 
the  previous  year.    Otherwise  no  changes  were  made.    Haj  eo<> : 

for  home  use  is  produced,  but  all  grain  is  purchased. 
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FiQ.  1. — Diagram  of  the  Beadle  farm  as  It  appeared  In  1907. 


POTATOES. 

Seed  Tubers. 

Mr.  Beadle  plants  nothing  but  northern  seed  potatoes  and  estim:* 

that  these  yield  50  bushels  to  the  acre  more  than  if  seed  only  one  y 

removed  from  the  North  were  used,  while  a  better  grade  of  poUf"- 
is  produced.    Early  Ohio  and  White  Ohio  are  the  varieties  selt^^- 

the  seed  being  grown  at  Fargo,  N.  Dak.    The  tubers  are  cut  by  lu' 

to  one  or  two  eyes.    Emphasis  is  placed  upon  the  superiw  vbIik 

the  first  sprout  from  an  eye,  as  this  sprout  comes  from  the  main  -' 
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antral  bud  and  is  larger  and  stronger  than  the  sprouts  that  come 
ater.  Then,  too,  in  potatoes  that  have  sprouted  the  plant  food  is 
inevenly  distributed  and  many  of  the  pieces  from  the  stem  end  are 
ATorthless.  For  these  reasons  much  care  is  taken  to  keep  potatoes  so 
hey  will  not  sprout  till  planting  time. 

Cnltiyation  of  Potatoes. 

The  clover  and  timothy  meadow  is  plowed  late  in  the  fall  and  left 
till  spring  without  harrowing.  This  late  plowing  exposes  to  the 
printer  frosts  many  insects  that  might  injure  the  potatoes.  Leaving 
;he  ground  unharrowed  gives  it  a  better  chance  to  catch  snow,  and 
it  also  pulverizes  better  in  the  spring.  The  ground  is  disked  before 
planting.  The  potatoes,  after  being  cut  to  one  or  two  eyes,  are 
planted  with  a  potato  planter,  13  inches  apart  in  the  row  and  in  rows 
38  inches  apart    This  requires  10  to  12  bushels  per  acre. 

Cultivation  commences  after  the  next  rain.  A  four-shoveled  culti- 
vator is  used,  running  very  deep.  Before  the  potatoes  are  up  the 
ground  is  well  harrowed,  and  as  soon  as  they  are  up  the  cultivator  is 
again  used.  The  shovels  are  set  to  throw,  the  dirt  in  and  run  deep, 
thus  burying  all  the  little  plants.  When  the  potatoes  come  through 
again  the  spring-toothed  weeder  is  used  both  ways,  leveling  the 
ground  nicely.  The  soil  now  has  been  stirred  nearly  as  deep  as 
plowed,  is  well  pulverized,  and  is  in  excellent  shape  for  root  growth, 
to  absorb  water,  and  to  withstand  drought.  It  is  perfectly  free  from 
weeds,  for  none  can  endure  such  treatment.  From  this  time  on  the 
cultivator  and  the  weeder  are  used  alternately,  the  cultivator  in  these 
later  cultivations  having  six  2|-inch  shovels  and  running  shallow  so 
as  not  to  disturb  roots.  The  weeder  is  used  until  the  plants  are  10  or 
12  inches  high.  The  weeder  is  usually  run  crosswise  and  then  length- 
wise of  the  rows  soon  after  each  cultivation  with  the  cultivator. 

Potato  Beetles. 

As  soon  as  any  striped  beetles,  commonly  called  Colorado  potato 
bugs,  appear,  boys  are  hired  to  gather  them  by  the  hundred.  The 
price  varies  with  the  plentifulness  of  the  insects,  but  is  always  high 
enough  for  the  boys  to  make  good  wages,  which  are  usually  about 
5  cents  a  hundred  ^  bugs.''  The  owner  does  not  pretend  to  count  the 
insects,  but  measures  them  in  a  can  cover  that  holds  200.  This  is 
the  cheapest  and  most  effective  way  he  has  found  for  keeping  the 
beetles  in  check.  As  this  work  is  commenced  early,  very  few  young 
beetles  are  hatched.  In  1905,  30,000  "  bugs  "  were  gathered  from  14 
acres  at  a  cost  of  $15.  In  1906,  35,000  were  gathered  from  the  same 
field.  Sprays  have  never  been  used,  but  would  doubtless  prove  profit- 
able, as  some  damage  is  done  by  fungous  diseases. 
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Digging  Potatoes. 

The  digging  gang  consists  of  1  man  and  4  horses  with  the 
2  teams  and  wagons,  4  men  to  pick  up,  and  2  men  to  sort  sod  <t* 
in  the  cave.    This  force  puts  in  600  bushels  a  day  at  a  cost  of  2{  c*^  • 
a  bushel,  not  counting  the  men  and  teams  on  the  digger. 

Yield  of  Potatoes. 

Two  hundred  bushels  of  potatoes  to  the  acre  are  considered  a  p-^ 
crop,  but  360  bushels  have  been  produced.    The  yields  are  practi.^ 
double  the  average  of  this  part  of  the  State.    The  increasse  i?  i\\    • 
the  high  quality  of  seed,  the  thorough  cultivation  practioed,  anu  .• 
rotation  and  manure  used. 

Cost  of  Producing  Potatoes. 

The  estimated  cost  of  producing  an  acre  of  potatoes  and  pun  ^ 
them  in  the  cave  is — 

Plowing  and  harrowing $i.:4t 

Disking .¥» 

Seed,  12  bushels  at  55  cents ♦*..«© 

Cutting  and  planting !..'» 

Cultivating    4.«i» 

"Bugging" l.!5 

Gathering   200   bushelH 6.5u 

Total 21.75 

At  these  figures  1  bushel  when  stored  in  the  cave  has  co?t  i'-** 
cents,  without  counting  rent  of  land  or  use  of  machinery. 

OBA8S. 

Nine  pounds  of  timothy,  12  pounds  of  red  clover,  and  2  to  3  pou: 
of  alsike  clover  are  sown  to  the  acre,  without  any  other  cro}u 
ground  that  has  grown  potatoes  two  or  three  years.     This  Lj  \- 
different  from  the  common  practice,  which  is  to  sow  8  to  10  poun>i* 
timothy  and  5  to  7  pounds  of  clover  to  the  acre  with  a  full  cnn 
wheat  or  oats.  It  will  be  seen  that  Mr.  Beadle  sows  the  usual  q*. 
tity  of  timothy  and  more  than  double  that  of  clover.    He  cou-i  • 
heavy  seeding  and  the  full  use  of  the  land  both  essential  to  !?• 
grass  crops.    The  weeds  are  clipped  once  or  twice,  if  necessary,  h- '  • 
hay  crop  is  secured  in  the  fall. 

A  hay  crop  the  first  year  is  almost  an  unheard-of  thing  in  t 
region.  This  man  is  able  to  produce  it  because  of  the  good  rii: 
tion  of  his  land  and  the  fact  that  the  grass  has  the  full  use  of  tlit»  - 
A  large  proportion  of  the  grass  sown  with  grain  fails  to  mafc' 
stand,  but  a  failure  has  never  occurred  on  this  farm.  The  !^^ 
year  two  crops  of  hay  are  cut,  and  then  there  is  usually  a  good  af.- 
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math  to  plow  under  or,  if  the  grass  is  to  stand  another  year,  to  leave 
for  winter  cover.  No  stock  is  ever  allowed  on  the  meadow.  This  is 
another  important  point.  As  a  result  of  these  practices  the  yields 
secured  are  more  than  twice  those  common  in  the  neighborhood.  In 
1906,  52  loads,  conservatively  estimated  at  1,500  pounds  each,  were 
produced  on  7  acres,  making  a  yield  of  over  5^  tons  an  acre  for  the 
season.    The  first  crop  in  1907  was  22  tons  from  the  same  field. 

Hay  is  raked  quite  green  and  cured  in  the  windrow  and  cock.  As 
•;oon  as  sufficiently  dry  it  is  hauled  to  the  bam.  No  salt  or  lime  is 
ever  used  on  the  hay.  A  side-delivery  rake  has  recently  been  pur- 
chased with  the  intention  of  using  a  loader  on  the  windrows  so  as  to 
save  cocking  and  pitching. 

PASTTTBE. 

The  pasture  is  permanent  and  consists  of  11  acres  of  Kentucky  blue- 
grass,  timothy,  and  white  clover.  Throughout  the  season  of  1906  it 
furnished  plenty  of  feed  for  5  cows  and  5  calves,  3  yearling  heifers, 
1  horse.^  and  the  team  when  not  in  use.  In  July,  1907,  there  were  6 
cows,  2  yearling  heifers,  2  horses,  1  colt,  and  the  team  when  not  in 
use  on  this  pasture,  and  still  several  tons  of  hay  might  well  have  been 
cut.  In  this  locality  tame  pastures  usually  require  1^  to  2  acres  for 
each  head  of  stock,  but  it  will  be  seen  that  this  pasture  is  supporting 
about  a  head  per  acr^  besides  the  calves  and  colt,  and  there  is  feed 
to  spare.  The  difference  is  due  entirely  to  difference  in  care.  Here 
manure  is  frequently  applied,  and  weeds,  such  as  thistles,  dock,  and 
ironweed,  are  either  cut  off  or  dug  out.  In  this  way  a  dense,  luxuri- 
ant growth  of  grass  is  secured. 

FBTJIT. 

While  fruit  growing  is  of  minor  interest  on  this  farm,  it  adds 
considerably  to  the  net  income.  Especially  is  this  true  of  the  half 
acre  of  strawberries,  which  returned  $260  in  1907,  and  the  quarter 
acre  of  blackberries,  from  which  375  quarts  had  been  sold  up  to  August 
7,  with  one-third  of  the  crop  still  on  the  bushes.  Vegetables  are  rarely 
sold.  These  products  are  nearly  all  retailed  at  a  good  price,  and 
special  effort  is  made  to  deliver  them  in  first-class  condition. 

KAKUBE. 

Both  meadow  and  pasture  receive  a  heavy  dressing  of  manure 
in  the  winter.  No  manure  is  used  directly  on  the  potatoes  and  no 
commercial  fertilizer  has  ever  been  used.  What  is  made  in  the  sum- 
mer is  hauled  directly  to  the  pasture.  During  the  winter  the  cattle 
^ard,  as  well  as  the  barn,  is  kept  well  bedded  with  wheat  straw,  so 
that  as  much  manure  as  possible  will  be  made.  The  straw  is  secured 
from  the  neighbors  for  almost  nothing.  What  manure  is  needed  is 
iiauled  from  a  near-by  town,  where  it  is  to  be  had  free  of  charge. 
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An  old  team  and  1  young  mare«  1  two-year-old  oolt,  and  1  yyr,  t 
colt  are  now  on  the  farm.  The  mare  is  a  high-grade  Perchem&  a* 
the  colts  are  always  from  the  best  available  sire  of  that  breed  IVj 
are  fed  but  little  grain  during  the  winter  and  none  in  the  ^iimm/: 
The  work  horses  are  never  grained  heavily  and  are  pastured  kL-: 
not  in  use  in  the  summer. 

CATTLE. 

All  the  cattle,  except  1  milk  cow  which  is  kept  for  family  q».  » 
registered  Shorthorns  of  good  quality.  The  calves,  of  cooise,  uf  &' 
lowed  to  run  with  the  cows.  A  little  corn  is  fed  during  the  wiutn 
but  none  in  the  summer.  The  cattle  business  is  not  yet  well  ^i 
lished,  and  unfortunately  the  young  stock  has  not  thus  far  saU  »t  .* 
good  prices  as  the  owner  could  justly  expect.  The  herd  now  <H>i.iAX 
6  cows,  2  yearling  heifers,  and  1  bull,  and  6  calves  are  expected  ut 
season. 

POXJLTBY. 

About  50  'Barred  Pl3miouth  Rock  hens  are  kept  primarihr  for  fiu- 
ily  use,  but  most  of  the  cockerels  are  easily  sold  at  $1^  esrii  f*' 
breeding  purposes;  also  a  few  eggs  for  setting.  The  flock  k  kfi( 
confined  during  the  summer. 

EatJIPMENT  OF  FABM  IK  1907. 


stock. 


2  horses 

1  horse 

1  colt  (2 years).. 
Icolt 

3  cows 

3  heifers,  2  years 

2  heifers,  1  year 

Ibn!>calf 

50  hens 


Total 


Value. 


$200.00 

200.00 

125.00 

50.00 

300.00 

225.00 

80.00 

50.00 

50.00 


Machinery, 


li 


1  potato  planter 

1  potato  digger 

1  walking  weeder,  12-foot. 

1  plow,  14-inch 

1  narrow,  2-section 

1  wagon,     secondhiuid     17 

years  ago 

1    delivery   wagon,    mo^'y 

homemflde 

1  road  wagon ........ 

1  mower,  6-foot 

1    dump   havnke,    10-fo(Bl^ 

secondhand 

1  side  hay  rake,  secondhand.. 

1  manure  spreader 

1  walking  lister,  eecondh— il. 

1  plow,  1-shovel 

2  small  platform  scales 

1  cultivator,  14-tooth,  1-horat. 
1  cultivator,  4-8hovei,with(>- 

shoyel  spri  ng  sban  k  attat4h 
ment 


1,290.00 


Total 


r  • 

If' 

:&• 

««  f 

IS* 

'H    • 

\l     » 
•J    » 

:  • 
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8ALB8,  SZPSK8E8,  AND  ITET  ZVOOXB  07  FABM  IIT  1906. 


Sftles. 


i}  tons  hAj 

Potatoes,  2,000  bushels,  at  60 

cents 

:  cows 

calf 

i  bulls* 

colt 

*oaUry .-.-, 

5i 


Itrawberries 
Total. 


Value. 


$26.00 

1,200.00 

185.00 

15.00 

257.50 

70.00 

^100.00 

630.00 

60.00 


1,942.50 


Expenses. 


ICOW 

257  bushels  com 

16  bushels  wheat  for  poultry. 

Oil,  meal,  and  bran 

Labor 

Seed  potatoes 

Pasture 

Miscellaneous 

Taxes 


Total 


Cost. 


160.00 

94.45 

8.60 

10.00 

68.00 

*90.00 

615.00 

6  75.00 

626.00 


436.05 


a  This  item  includes  a  half  interest  In  1  bull. 


b  Estimates. 


Summary: 

Value  of  farm,  40  acres  at  $200 $8,000.00 

Valueof  live  stock 1,280.00 

Value  of  machinery  and  implements 484.00 

Total 9,764.00 


Sales 1,942.50 

Expenses 436.06 

Net  income  of  farm 1,506.45 

BETUBNS  ON  INVESTMENT. 

It  will  be  seen  that  the  net  income  derived  is  15.4  per  cent  on  $9,764, 
the  total  value  of  the  farm,  stock,  and  equipment.  While  more  cattle 
were  disposed  of  in  1906  than  can  be  sold  every  year  they  did  not 
bring  more  money  than  it  is  hoped  the  smaller  number  wUl  bring 
when  the  herd  is  better  established.  In  1907  much  more  was  realized 
from  small  fruit,  but  the  acreage  of  potatoes  was  reduced  one-half. 

The  sales  usually  amount  to  about  $1,500  per  annum,  which,  after 
paying  expenses,  leaves  about  $1,100  (or  11^  per  cent  on  the  capital 
invested)  and  the  produce  used,  which  represents  the  income  of  the 
family  or  the  amount  available  for  living  expenses  and  profits.  That 
khe  family  has  been  able  to  live  on  less  than  this  is  shown  by  the  fact 
that  the  farm  has  been  paid  for  practically  in  eleven  years,  improve- 
ments costing  about  $1,000  have  been  added,  and  the  value  of  the 
live  stock  has  been  considerably  increased.  The  place  was  purchased 
dt  $92.50  an  acre,  and  is  now  worth  about  $200  an  acre. 

Considering  the  farm  at  its  present  value,  the  average  net  profit 
has  been  approximately  $800  per  annum.  Without  considering  the 
rise  in  value  of  the  land,  but  counting  only  the  purchase  price  of  the 
farm,  the  cost  of  improvements  made,  and  the  increased  value  of  the 
stock,  the  net  profits  actually  resulting  from  what  has  been  produced 
have  been  not  far  from  $500  per  annum. 
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In  comparing  these  results  with  those  obtained  in  other  line-  • 
business  or  by  men  working  for  salaries,  it  must  be  remembered  tL.' 
all  living  expenses  of  the  family  were  paid  out  of  the  receipt*  fn 
the  farm  and  that  these  profits  'still  remained.  The  home  alon*'  - 
worth  a  large  proportion  of  the  value  of  the  entire  farm^  yet  this  b^^ 
been  included  in  the  investment  upon  which  the  percentage  of  pp.'i: 
has  been  figured. 

All  of  the  produce,  poultry,  eggs,  butter,  milk,  and  some  fuel  h^^r 
also  been  supplied  by  the  farm.    These  are  items  which  no  one  w«..a 
think  of  including  in  the  business  expenses  of  any  other  line  of  WiVk 
To  rent  as  good  a  house  and  live  as  well  as  this  family  does  wo.  - 
require  $1,500  a  year  in  almost  any  city.    And  to  do  this  and  sivr . 
much  as  this  farmer  has  netted  would  require  a  salary  of  abont  J'i,"^' 
The  owner  of  this  farm  had  previously  operated  1(50  aoiv  f<ir  i 
number  of  years,  but  has  done  so  much  better  on  40  acres  that  h^  !•'' 
no  desire  for  a  larger  area.    He  alone  does  practically  all  the  ~'vk  * : 
the  farm,  none  of  the  other  three  members  of  the  family  nsbuMu^ . 
the  outdoor  work. 

SUGGESTIONS  AS  TO  IMPBOVED  METHODS. 

Under  the  present  practice  one  mare  does  nothing  but  raise  a  crJL 
while  the  old  team  is  probably  not  in  use  more  than  half  the  tii 
The  work  could  easily  be  done  by  a  team  of  brood  mares.     Two  a  \> 
a  year  could  be  raised  instead  of  one,  and  the  expense  of  keeping  «^ 
extra  horse  would  be  avoided. 

The  cropping  system  now  in  use  is  very  irregular.    Two  years  tbm 
are  7  acres  of  potatoes  and  the  third  year  14  acres.    Three  conseciitir* 
crops  of  potatoes  on  the  same  land  are  not  advisable  on  aoeount  o* 
danger  from  disease,  but  even  if  grown  for  three  years  the  sy>l«: 
would  still  be  just  as  irregular.    One  year  there  would  be  7  acrc^ « * 
old  grass  and  two  years  there  would  be  7  acres  of  old  gra^  ani ' 
acres  of  new  seeding.    This  makes  the  hay  supply  irregular.    The  K»' 
ration,  too,  can  be  much  improved  by  the  introduction  of  alfal&.   T- 
correct  these  difficulties  the  following  changes  are  suggested :  Lay  (V 
the  fields  as  shown  in  figure  2.    This  will  not  require  any  chanipr  * 
fences,  as  no  fences  are  needed  between  fields.    It  will  eliminatp  tbr 
sweet  com  fodder,  but  will  supply  alfalfa,  which  is  more  produmn 
and  a  more  valuable  feed.    A  large  proportion  of  the  alfalfa  will  ^ 
near  to  the  pasture  and  can  conveniently  be  cut  and  thrown  ovff ' 
the  stock  if  necessary.    There  will  be  3J  acres  of  alfalfa.  4f  acres 
Id  grass,  4f  acres  of  new  grass,  and  9^  acres  of  potatoes  each  yrs' 
ith  a  regular  rotation  of  two  years  in  grass  and  two  yean^  in  i^ti 
>s.    Assuming  yields  of  200  bushels  of  potatoes^  6  tons  of  alfa^' 
>oiis  of  old  grass,  and  li  tons  of  new  grass  to  the  acre,  the  propc 
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plan  gives  1,900  bushels  of  potatoes,  25  tons  of  timothy  and  clover 
t^ay,  and  19^  tons  of  alfalfa,  while  the  present  plan  gives  an  average 
>f  1,833  bushels  of  potatoes,  34  tons  of  hay,  and  6  tons  of  fodder. 

By  the  change  67  bushels  of  potatoes  and  4^  tons  of  feed  are  gained, 
1.  much  better  quality  of  feed  is  obtained,  and  a  regular  rotation, 
^ving  the  same  acreage  in  each  crop  each  year,  is  adopted.  The 
feed  supply  will  therefore  be  more  regular,  as  there  will  not  be  so 
iTiuch  danger  of  a  shortage  or  surplus  of  hay. 
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Fio.   2. — Diagram  of  the  Beadle  farm  showing  saggested  Improvements  In  arrangement. 

Assuming  the  above  yields,  2  horses,  2  two-year  old  colts,  2  yearling 
colts,  2  spring  colts,  5  cows,  1  bull,  2  yearling  heifers,  and  4  calves 
can  be  kept,  and  about  the  same  quantity  of  corn  as  now  used  will  be 
needed.  The  pasture  will  usually  summer  this  number  of  stock  or 
at  least  has  furnished  feed  enough  for  the  last  two  years.  In  case 
of  a  scarcity  of  grass,  stock  could  be  pastured  out  at  reasonable  prices, 
or  the  pasture  could  be  supplemented  with  alfalfa,  and  a  little  hay 
purchased  in  winter,  if  necessary.     Some  patches  in  the  garden  that 
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will  be  vacant  by  the  middle  of  the  summer  can  be  utilized  for  o^ 
crops  of  feed. 

The  introduction  of  alfalfa  will  considerably  improve  the  f*f^ 
ration  for  both  cattle  and  horses,  as  will  be  seen  by  examining  r 
appended  table,  which  shows  the  food  requirements  of  cattle  of  n  ^ 
ferent  ages  according  to  the  Wolff-Lehmann  feeding  standards,  if- 
proximately  the  ration  now  used,  and  the  proposed  ration.  The  hij 
is  assumed  to  be  an  even  mixture  of  timothy  and  clover.  If  it  shw^i*^ 
be  three-fourths  clover  and  one-fourth  timothy,  the  protein  (^muj 
would  be  increased  by  one-fifth  and  the  carbohydrates  decreased 
one-twentieth. 


Table  I. — Daily  food  requirements  of  cattle  of  different  hgcs^  the  quantitf  -. 

used  on  the  Beadle  farm,  and  the  ration  proposed. 


Feed. 

Dry 

matter. 

Proteiii. 

dratei. 

1  « 

CALTSS  (600  POUNDS  WBIOHT). 

Ouantlty  reaulred...... - .>-_—__—_—.—._———.— 

Pounds. 
15.00 

Pounds. 
l.fiO 

Povnit. . 
7.* 

Present  ration: 

Hay  (one-half  dow,  one-balf  tlmotby).     .14  poanda.. 
Corn 4  pounds.. 

12.11 
3.50 

0.«7 
.SI 

1 

5.30 ; 

15.61 

i.i: 

Proposed  ration: 

Hay  (oDtf-half  tiover,  one-half  timothy) 5  pounds.. 

Alfalfa -.B   pounds.. 

Oom .4}  pounds.. 

4.29 
7.30 
3.50 

0.24 
.88 
.85 

i.» 

9.1« 
S.« 

• 

15.00 

1.47 

8.14 

^- 

YEARLINGS  (900  POUNDS  WEIGHT). 

Quantity  required.. _ — 

21.60 

1.60 

lOJO 

Present  ration: 

Hay  (one-half  clover,  one-half  timothy) 21  pounds.. 

Corn 8  pounds.. 

—                          " 

18.00 
2.60 

1.10 
.90 

1.80 

2^'iO 

10.71 

% 

1 

1         . 

Proposed  ration: 

Hay  (one-half  clover,  one-half  timothy) 10  pounds.. 

Alfalfa - 10  pounds.. 

Corn 4  potmds.. 

8.58 
0.16 
S.50 

0.48 

1.10 

.31 

1.80  . 

8. or 
10.» 

21.24 

cows  (1.200  POUNDS  WEIGHT). 

Same  basis  as  cattle  etghteen  to  twenty-four  months. 
Onantitv  reaulred - 

28.80 

2.16 

14.4ft 

Proposed  ration: 

Hay  (one-half  clover,  one-half  timothy)..   .20  pounds.. 

Alfalfa 11  poundsu. 

Corn... ~ S  pounds.. 

i 

!        17.10 
10.00 

2.60 

1 

0.90 

1.21 

.20 

1 

T.iel 

4.s:. 

20.70 

2.87 

M.ff 

To  feed  the  bull  all  the  year  and  the  other  cattle  six  month*  tl*^ 
tions  will  require  32,400  pounds  of  mixed  hay  and  23,100  ponr* 
'  alfalfa.    This  will  leave  17,600  pounds  of  mixed  hay  and  1*-^ 
)unds  of  alfalfa   for  the  horses,  which  will  feed  the  team  ^^ 
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months  and  the  colts  six  months.  If  the  cattle  were  grade  stock  it 
^'ould  probably  be  more  profitable  to  feed  no  grain  except,  perhaps, 
to  the  calves,  and  even  in  this  herd  it  may  be  found  economical  to 
:f eed  less  grain.  When  stock  is  to  be  prepared  for  show  tliese  rations 
Avould  be  inadequate. 

A  F0RT7-ACBE  FABM  IN  ADAMS  COUNTT,  NEBBASKA. 

INTBODXJCTION. 

In  December,  1895,  Mr.  H.  F.  Warren  purchased  40  acres  of  unim- 
proved rough  land  10  miles  from  Hastings,  south-central  Nebraska. 
The  price  was  $400  and  a  mortgage  was  given  for  the  whole  amount. 
He  secured  also  a  lease  on  40  acres  of  tillable  land  for  two  years,  giv- 
ing one-third  of  the  crop,  and  a  lease  on  a  house  and  outbuildings 
for  two  years.    January  1,  1896,  his  business  statement  showed : 

Resonrces $942. 85 

LlablHtieB 648.80 

Present    worth 294.05 

The  lease  on  the  buildings  was  valued  at  $100.  The  inventory  was 
detailed  and  included  everything  in  doors  and  out. 

THE  LAND. 

The  land  purchased  is  cut  by  several  deep  draws  and  is  one  of  the 
roughest  pieces  in  the  county.  Most  of  it  was  in  native  grass,  one- 
third  is  untillable,  and  the  remainder  is  cut  up  into  small  patches  by 
several  deep  ravines.  Two  acres  were  in  public  roads.  There  was 
no  timber.  The  soil  is  of  loessial  origin  and  is  mostly  the  dark  silt 
loam  so  common  in  the  Missouri  basin.  On  many  of  the  hillsides  the 
dark  soil  has  been  washed  off  and  the  buff  subsoil  lies  bare.  Near 
the  largest  draws  are  some  patches  of  fine  sandy  loam. 

THE  OWNEB  AlH)  HIS  PBOSPEGTS. 

No  one  but  the  owner  believed  it  possible  to  make  even  the  most 
meager  living  upon  such  a  farm — 38  acres  of  rough  pasture  10  miles 
from  town,  no  buildings,  no  money,  four  mouths  to  feed,  two  hands  to 
earn.  The  neighbors  thought  him  foolish  to  try.  It  was  certainly  a 
hard-looking  proposition,  but  the  personal  factors  at  least  were  in 
his  favor.  He  was  young  and  strong  and  possessed  energy  and  deter- 
mination. Both  he  and  his  wife  knew  how  to  make  the  most  of  every- 
thing. He  was  an  experienced  farmer  and  also  knew  something  of 
garden  and  nursery  work.  He  was  handy  with  tools  and  could  do 
practically  all  of  his  own  smith,  carpentry,  and  mason  work.  The 
figures  on  page  20,  taken  from  the  annual  balance  sheets,  show  what 
success  has  been  attained. 
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HAKAOEMENT. 

The  rented  land  was  planted  to  com,  and  as  there  was  veiy  Lulf 
stock  most  of  the  crop  had  to  be  sold,  but  the  price  (8  to  15  cent<  i 
bushel)  was  too  low  to  pay  the  cost  of  production.  From  1898  to  IPtX 
inclusive,  no  land  was  rented.  Work  was  at  once  commenced  on  tt- 
home  place.  The  tillable  land  was  subdued.  Orchards  were  set  ir  i 
the  bottoms  of  the  draws,  which  were  too  frequently  overflowed  to 
produce  crops,  were  set  with  forest  trees. 

POTATOES. 

Several  patches  were  recognized  as  good  potato  soil  and  in  Ir*^ 
potatoes  became  the  main  crop  and  continued  so  for  at  le^  fiv 
years.  One  year  the  cash  sales  of  potatoes  amounted  to  %450,  Earlj 
marketing  was  resorted  to  as  much  as  possible,  and  potatoes  wer? 
frequently  hauled  14  miles  and  seldom  less  than  10.  Sale  was  «f{♦^" 
slow  and  continued  till  spring.  Catch  crops  of  sorghum*  miUet.  or 
turnips  frequently  followed  early  potatoes.  There  was  so  littJe  uU- 
able  land  outside  the  orchards  that  rotation  was  not  undertakem  tsA 
the  continued  growth  of  potatoes  so  filled  the  ground  with  diaeir* 
that  the  crop  had  to  be  abandoned. 

MISCELLANEOUS  CB0F8. 

Not  much  truck  has  been  grown  because  it  is  too  far  to  maiirt 
Different  years  various  small  crops  that  were  not  regularly  prodiv^-i 
have  been  planted  successfully.  One  year  several  acres  of  sorgliun 
made  a  profitable  crop  of  both  seed  and  sirup.  White  beans  wejv* 
once  an  important  item  of  income.  Another  year  a  catch  crop  ^^t 
turnips  after  potatoes  proved  very  profitable  and  the  next  sea^c 
considerable  turnip  seed  was  sold. 

OECHABDS. 

The  orchards,  of  which  there  were  12  or  16  acres  of  apples,  peache-* 
cherries,  and  plums,  were  ruined  by  severe  storms  and  became  a  t»ta 
loss.    Most  of  the  trees  have  been  grubbed  out  or  cut  down.    Tl.* 
labor  and  money  spent  upon  them  constituted  a  heavy  loss  to  thf 
owner. 

TIMBER. 

The  forest  trees  have  proved  a  great  success  and  for  several  year- 
have  supplied  an  abundance  of  fuel.  Unfortunately,  most  of  th* 
earlier  settings  were  of  maple  and  ash,  which,  though  valuable  fnr 
fuel,  are  worthless  for  posts.  Later  catalpas  were  set  and  prwni-f 
soon  to  furnish  all  the  posts  needed  and  some  to  sell. 
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It  should  be  emphasized  that  all  these  forest  trees  producing  valu- 
able timber  are  on  land  that  would  otherwise  have  been  entirely  waste. 
Many  a  farm  in  this  region  has  enough  such  waste  land  to  produce  all 
the  fuel  and  posts  that  can  be  used.  If  the  proper  varieties  are  set 
no  better  posts  or  wood  can  be  had  at  any  price.  The  importance  of 
this  will  be  seen  when  it  is  remembered  that  common  small  posts  are 
worth  16  to  25  cents  each  and  soft  (bituminous)  coal  about  $8  a  ton. 

STOCK. 

In  1896  a  herd  of  pure-bred  hogs  was  started,  but  after  several 
years  was  given  up  as  a  failure  and  for  some  time  no  hogs  were  kept. 
But  since  potatoes  were  abandoned  most  of  the  available  land  has 
been  seeded  to  timothy,  bluegrass,  and  alfalfa  for  hog  pasture,  and 
hogs  for  market  have  been  the  chief  product  of  the  farm  in  recent 
years.  About  170  pigs  were  raised  last  year.  All  the  grain  is  pur- 
chased. The  pigs  are  farrowed  in  a  large  pig  house,  and  as  soon  as 
conditions  permit  all  sows  and  pigs  are  turned  out  together  in  the 
})astures.  While  the  hogs  are  on  pasture  only  a  light  feed  of  grain  is 
given. 

Concerning  the  character  of  the  pasture  it  may  be  stated  that  part 
of  it  is  rough  land  not  suited  to  the  plow  and  is  in  native  prairie 
grass.  A  small  portion  of  the  pasture  land  is  in  bluegrass,  another 
small  portion  in  timothy,  while  several  acres  are  in  alfalfa.  Some- 
times the  orchard  is  utilized  as  pasture  for  .hogs.  During  the  winter 
alfalfa  hay  and  corn  are  fed. 

The  best  old  sows  are  kept  over  to  bring  fall  pigs.  The  pigs  are 
marketed  at  from  9  to  12  months  of  age.  Mr.  Warren  is  gradually 
bringing  all  available  land  on  his  farm  into  pasture  and  forage  crops 
for  hogs. 

Two  horses  and  1  to  3  cows  have  always  been  kept.  A  good  flock 
of  hens — sometimes  over  200 — ^has  added  considerably  to  the  income, 
as  well  as  supplying  the  table  with  poultry  and  eggs. 

LABOR. 

Only  a  few  days'  work  has  ever  been  hired.  Work  is  exchanged 
with  the  neighbors  and  sometimes  grain  has  been  taken  in  payment 
for  work.  Nearly  every  year  a  little  money  has  been  received  for 
labor.    This  year  (1907)  the  children  are  helping  a  good  deal. 


During  the  six  years,  1896  to  1901,  inclusive,  the  average  annual 
cash  expense  for  living,  including  clothing,  furniture,  fuel,  groceries, 
doctor's  bills,  and  every  expense  connected  with  the  household,  was 
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only  $66.44.  Everything  else  used  was  either  produced  on  the  hr 
or  secured  in  exchange  for  produce.  At  the  beginning  of  this  per.' 
there  were  four  persons  in  the  family  md  at  the  end  seven. 

For  the  eight  years  ending  in  1903  the  average  annual  farm  expri  ^ 
exclusive  of  permanent  improvements,  stock,  and  feed,  but  luMu 
machinery,  repairs,  and  incidentals,  was  $35.23. 

These  items  show  how  nearly  a  family  may  live  upon  the  prod  • 
of  the  farm  and  how  low  an  ingenious  man  may  keep  the  iaeiifeLu 
expenses  of  the  farm. 

BESXJLTS  ACCOMPLISHED. 

From  1896  to  1903  a  business  statement  was  made  out  each  vear.^ 
the  following  table  shows  the  financial  condition  on  January  1  of  n 
year: 

Table  II. — Business  statements  for  the  Warren  farm  from  1896  to  J^' 

incJuHirr. 


Year. 


1896... 
1897-.. 
1896... 
1899... 
1900—. 
1901... 
1902... 
1908... 


Real  es- 
tate. 


$400.00 

400.00 

650.00 

700.00 

1,000.00 

1,000.00 

1.200.00 

1,850.00 


Lease. 


$100.00 
SO.OO 


Oasb. 


$02.85 

6.90 

09.48 

1.67 

.02 

.00 

.00 

6.63 


$118.00 
70.00 
82.00 
67.00 
80.00 
70.00 
00 
00 


1Q|6.( 
96.< 


\ 


$06.00 
166.00 
402.00 
285.00 
220.00 
205.00 
116.00 
147.00 


$81.00 

82.26 

2.06 

63.00 

179.00 

188.00 

145.00 

156.00 


$110.00 
110.00 
75.00 
76.00 
75.00 
76.00 
80.00 
80.00 


Tbtal 

re- 

aoaroes. 


$M2.85 
849.16 
1,478.48 
1,181.67 
1.563.ae 
1.497.00 
1.645.00 
1,884.58 


Total      Pr»     ^ 
lift.        at    P 
bflltieB.  vortb     < 


$648.06 
577.00 
618.78 
566.70 
450.90 
•10.00 
•10.00 
•10.00 


m^M  — 

Cl.fc  «-- 

8»l->  • 
I.IC.W-' 

;i,6».» 

i.8s*-a  •■■ 


«  Taxes,  estimated. 

In  the  autumn  of  1906  land  was  rented  and  teams  and  machir ' 
purchased  to  operate  it,  because  two  of  the  boys  are  now  large  en<v  : 
to  help.    Had  it  not  been  for  this  expansion,  the  hogs  sold  ' 
the  close  of  1906  would  have  paid  all  debts  and  the  running  exp:^ 
through  the  next  summer.    There  were  also  on  hand — 


Cash 

2  horses  — 

3  cows 

11  hogs 

78  fall  pigs 
Poultry 


^.00 
150.00 

90.00 
200.00 
273.00 

12.00 


Household  goods *^" 

Machinery  and  tools.* *• 

Feed  and  supplies ^' 

Farm *X»' 

Total 4  : 


^  Possibly  this  is  as  much  as  these  goods  would  have  brought  oo  the  m.^ 
This  includes  a  collection  of  mounted  animals  and  birds  which  it  Is  not  {ir* 
that  any  taxidermist  would  sell  for  less  than  $200,  and  it  is  worth  modi . ' 
than  it  was  in  1890  when  the  owner  invoiced  it  at  $40.    The  writer  mm\c  -^ 
mate  the  household  goods  exclusive  of  the  specimens  at  $150. 

^The  farm  was  not  for  sale  and  could  not  have  been  purcbaacd  tX  ' 
price. 
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The  baildings  and  fences  cost  probably  $1,400  for  material  alone, 
'he  increase  of  $2,600  in  the  value  of  the  farm  since  it  was  purchased 
'ould  probably  not  pay  the  cost  of  the  improvements  that  have  been 
lade  if  orchards  and  groves  are  included.  The  owner  of  this  farm 
as  worked  hard  and  the  family  has  lived  economically,  but  most  of 
16  time  many  of  the  comforts  of  life,  as  well  as  the  necessities,  have 
een  enjoyed  and  the  children  have  been  kept  in  school.  There  has 
iways  been  time  to  care  for  the  hundreds  of  flowering  perennials 
nd  shrubs  and  ornamental  trees  which  almost  hide  the  house  from 
iew.  To  start  with  $294  capital  and  in  eleven  years  have  over  $4^00 
lid  care  for  two  to  seven  children  all  the  time  is  certainly  a  very 
ood  showing  for  38  acres  of  rough  land.  Two  acres  of  the  40  are 
1  public  roads.  No  land  was  rented  until  1907,  except  the  first  two 
3ars;  and  that  did  not  pay  expenses. 

A  TWEMiy-ACEE  FABM  DT  PAWNEE  COIJirrY,  NEBEASKA. 

nrFBODTTCTioior. 

Ten  years  ago  Mr.  Arnold  Martin,  a  yoimg  Swiss  farmer,  who  as 
result  of  three  years'  renting  in  northeastern  Kansas  had  secured 
team,  a  little  farm  machinery,  and  $275  in  money,  became  dissatis- 
hI.  He  had  been  raised  on  a  6-acre  farm,  had  studied  agriculture 
the  public  schools,  and  knew  something  of  intensive  methods, 
e  believed  he  could  do  better  on  a  small  place  of  his  own  than  on 
large  rented  farm.  In  Pawnee  County  he  found  20  acres  of  imim- 
oved  rough  land  mostly  covered  with  brush  and  small  trees.  Good 
nd  was  worth  $50  to  $70  per  acre,  but  no  one  seemed  to  want  this 
ece.  He  purchased  it  for  $12.50  per  acre,  paying  $100  down  and 
vnng  a  note  for  $150  at  7  per  cent  interest  for  three  years.  There 
(nained  $175  with  which  to  make  improvements  and  start  his  work. 
*alizing  that  it  would  take  several  years  to  subdue  most  of  his 
.  n  land,  he  leased  an  adjoining  piece  of  about  4  acres  for  five  years. 
vis  was  also  unbroken  and  needed  considerable  clearing. 
While  grubbing,  plowing,  and  planting,  the  owner  was  studying 
\  markets  and  his  soil  to  see  what  he  could  produce  for  which  there 
£  a  home  demand.  Potatoes,  onions,  small  fruits,  pears,'  and 
ftches  were  chosen  for  the  main  crops,  with  corn  for  any  land 
t  otherwise  occupied. 

THE  SOIL  AND  ITS  USE. 

A  small  field  of  nearly  2  acres  of  alluvial  soil  is  kept  for  annual 

,  >ps.     The  slopes  are  rocky  in  places  and  the  soil  is  a  residual 

y  loam,  having  been  formed  mostly  by  the  weathering  of  the  lime- 

325 


22 

stone  which  underlies  it.    About  8  acres  *of  this  are  set  to  orchir- 
about  1  acre  in  alfalfa,  1  in  timothy  and  clover,  3  in  pasture  {^ 
of  which  is  timbered),  and  a  little  in  annual  crops.     One  hiU  is  [»• 
soil,  largely  formed  by  glacial  deposits,  and  contains  some  bowli: 
locally  called  '^  nigger  heads."    About  2  acres  of  this  is  in  wild  gr:- 
which  is  used  for  hay,  as  is  also  about  half  an  acre  of  ston?  L 
around  the  quarry.    There  is  still  a  little  land  that  has  not  ikr. 
put  to  use. 

METHODS  AND  PSACTICES. 

The  intensive  methods  practiced  are  of  particular  interest   T 
land  is  kept  busy  from  spring  till  fall.    At  the  last  caltiTtti«x 
the  potatoes  com  is  planted  between  the  rows.    A  full  crop  of  p 
toes  is  secured  and  a  fair  crop  of  corn  also.    As  many  as  75  bosfaei^ 
corn  to  the  acre  have  been  grown  in  this  way.    The  com  usiulh 
to  be  hoed  once,  but  the  potato  vines  nearly  cover  the  grtmB'i.  • 
not  much  working  of  the  com  is  required.    After  the  potatoes  n>. 
the  com  keeps  the  weeds  down.    By  the  time  the  com  needs  the  gr> 
the  potatoes  are  ripe,  and  the  com  is  in  the  shock  before  it  is  tier 
dig  the  potatoes.     Squashes  are  sometimes  planted  the  sanif  ^ 
Usually  parts  of  the  potato  patches  are  sown  with  millet  or  sofjt  • 
just  before  the  last  cultivation.    This  makes  a  good  crop  of  i^ 
and  does  not  hurt  the  potatoes.    The  smallest  yield  of  potatoes  t>v* 
secured  was  100  bushels  an  acre  and  the  largest  over  700  bus^fl^  •' 
acre.    The  onion  patches  grow  com  and  melons,  which  are  fiML^ 
in  the  rows  between  the  onions.     Part  of  the  orchard  is  set  ir. 
small  fruit  and  part  is  planted  with  potatoes  and  truck. 

In  dry  spells  all  the  water  the  windmill  will  pmnp  is  used  f 
irrigation,  and  it  is  here  that  intensive  cropping  reaches  its  bek"^ 
There  is  also  a  small  irregular  spring  which  flows  into  a  raer 
and  at  times  furnishes  considerable  water.  The  water  from  the  v* 
flows  directly  to  the  ditch  as  pumped.  A  little  manure  is  scattr 
in  the  ditches  to  prevent  washing. 

The  accompanying  diagram  (fig.  3)  shows  the  rows  of  crop- 
two  of  the  spaces  between  rows  of  pear  trees.    The  pears  hare  l»r. 
set  six  years  and  the  limbs  touch  in  the  rows,  yet  nearly  all  the  otl" 
plants  were  doing  well  when  the  writer  visited  the  farm  late 
June.    The  trees  are  10  feet  apart  in  the  rows  and  the  rows  12  f^ 

apart. 

MANUBE. 

On  account  of  the  soil  being  new,  not  so  much  manure  ha>  1^- 
required  as  will  be  needed  in  the  future.    All  that  is  made  on  • 
farm  is  used  and  all  that  is  wanted  can  be  obtained  two  miles  distil 
All  cornstalks  and  coarse  waste  are  used  to  prevent  washing  or 
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mulch  trees  or  berries  that  can  not  be  cultivated.  About  two  loads 
of  wood  ashes  are  secured  annually  and  used  on  strawberries  and 
pear  trees. 

FBUIT. 


/ 


The  orchards  contain  900  pear,  200  cherry,  about  800  peach,  and 
a  few  apple  trees;  200  plums  were  set,  but  have  been  grubbed  out 
because  they  were  not  profitable. 

Pears  have  paid  the  best.  Many  varieties  have  been  tried.  Some 
varieties  are  not  readily  self-fertilized,  especially  the  Kiefer,  so  it 
was  necessary  to  find  varieties  that  flowered  at  the  same  time,  as  well 
as  those  that  were  hardy  and  prolific.  The  best  success  has  been 
attained  by  planting  Dwarf  Duchess  and  Standard  Kiefer  alter- 
nately.    Standard  Flemish  Beauty  has  also  done  well. 


♦ ^ ^ ♦/K*^  rj^sss  i¥^r/¥ 

roMA/ots. 

CABB46£. 

•  ••••••••••••••••••         n 

st¥££r/H?7?froi's,/rom'/fjfs/  ciassees/^s. 

•  •  • j»  n      ,  a££rs  aos£sesMf£, 

% ife ^ ^P£A^mS£S  mr^  S£j^^S  S£JW££Sf. 


» ^ #•  *  -  •  - ^ P£4/f  T/f££S  i¥im  MSn£/fW£S  B£n¥££N. 
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Fig.  3. — Rows  of  crops  In  tbe  pear  orchard  on  the  Martin  farm. 

Of  the  small  fruits  strawberries  have  given  the  best  returns,  but 
t  good  many  raspberries  and  blackberries  have  been  grown,  and  some 
rooseberries  and  currants. 

SEED  COBN. 

The  production  of  com  for  seed  and  for  exhibition  has  been  under- 
aken  as  a  side  issue  and  is  proving  very  successful.  Mr.  Martin 
Toii  a  gold  medal  on  com  at  the  St.  Louis  Exposition.  At  other 
airs  many  premiums  have  been  awarded  his  products.  He  finds 
?ady  sale  for  seed  corn  at  good  prices.  When  com  is  grown  without 
ny  other  crop  cultivation  is  continued  until  the  ears  are  well  ma- 
ired.  Contrary  to  the  practice  of  most  breeders,  Mr.  Martin  plants 
le  best  ear  in  a  patch  by  itself,  and  the  best  ear  from  the  crop  is 
locted  and  planted  in  the  same  manner.  The  prizes  he  has  won  do 
:A  make  a  bad  showing  for  his  practice. 
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EXHIBITS  OF  FASM  FBOI>nCT& 


The  last  few  years  considerable  attention  has  been  gtven  to  gr-^ 
ing  a  large  variety  of  products  for  exhibition  purposes.  Last  y-. 
$243.25  in  cash  prizes  was  secured.  At  the  Portland  Expc^tioD  tb* 
gold  and  two  silver  medals  were  won. 


Mr.  Martin  is  an  enthusiastic  advocate  of  dust  sprays  and  n^  -. 
Bordeaux  mixture  frequently  on  orchards  and  truck.     Arsenical  j- 
sons  are  used  as  insecticides.  His  plants  and  trees  have  a  very  hnl' ■• 
appearance  and  the  pear  orchard  is  probably  the  best  in  the  State^  '''• 
it  must  be  remembered  that  the  trees  are  still  young. 


LABOB. 


No  labor  is  ever  hired.  The  owner,  with  the  help  of  his  wife  a > 
it  all,  and  besides  has  earned  considerable  money  every  year,  my* 
the  last,  by  helping  his  neighbors.  He  has  more  work  now  thm  tf 
can  well  do  at  home  and  may  soon  have  to  hire  help. 


MISCELIiANEOTr& 


No  butter,  eggs,  or  poultry  have  ever  been  sold.  Only  a 
chickens  are  kept  for  family  use,  and  these,  on  account  of  the  <t 
they  might  destroy,  are  closely  confined  during  the  growing  sftt^ 
Only  one  cow  is  kept.  When  there  is  a  surplus  of  rough  feed,  ca- 
are  bought,  fed  through  the  winter,  and  sold  in  the  spring.  N 
hogs  are  now  kept  to  make  use  of  unsalable  products. 

BQUIPHENT. 


^- 


Stock. 

Machinery. 

1  team  of  mules. 

1  wagon. 

1  cow. 

1  mower. 

1  1-year-old  driving  colt. 

1  hayralce. 

1  sow. 

1  cultivator,  4-8hoveI,  2-horse. 

A  few  chickens. 

1  cultivator,  5-8hoveI,  l-horse. 

1  harrow,  2-8ection. 

1  wallEing  lister. 

1  wallclng  plow. 

1  hand  cultivator. 

1  garden  driU. 

1  hand  sprayer. 
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INOOME  AKB  EXPEHSB8. 

The  following  shows  the  receipts  for  produce  sold  from  the  farm 
for  the  past  ten  years.  Exact  accounts  of  everything  have  been  kept. 
To  this  should  be  added  about  $100  received  for  rock  quarried  on  the 
farm  by  the  owner's  labor.  The  profit  on  the  calves  which  have  been 
wintered  should  also  be  added,  but  the  amount  is  unknown : 

1807. 

3  acres  potatoes,  678  bushels  at  50  cents $339.00 

8  acres  corn,  220  bushels  at  32  cents 70.40 

One-half  acre  vegetables 72. 00 

fieceired  for  helping  neighbors 58.00 

Total 539.40 

1898. 

5  acres  potatoes,  930  bushels  at  45  cents  to  $1 $418. 50 

12  acres  com,  170  bushels 53.20 

Strawberries  and  vegetables 126.30 

Received  for  helping  neighbors 103.00 

Total - 701.00 

1899. 

7  acres  potatoes,  1,085  bushels  at  86  cents $379. 75 

12  acres  com,  230  bushels  at  30  cents 69.00 

One-half  acre  small  fmit  and  vegetables 136.40 

Received  for  helping  neighbors 46.20 

Total 631.35 

1900. 

10  acres  potatoes,  1,260  bushels  at  40  cents $504.00 

12  acres  com,  220  bushels  at  32  cents 70. 40 

One-half  acre  vegetables 82. 60 

One-half  acre  small  fruit,  126  crates  at  $1.60 201. 60 

Received  for  helping  neighbors > 36.40 

Total 895. 00 

If  too  many  acres  appear  to  be  accounted  for,  it  must  be  remem- 
>ered  that  much  of  the  land  raises  two  crops. 

1901. 

►  acres  potatoes,  710  bushels  at  $1  to  $2 $810.00 

i  acres  com  (none  sold). 

{mall  fruit  and  vegetables 69.50 

tecefved  for  helping  neighbors 28.00 

Total 907.60 
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This  was  a  very  dry  season  and  the  thorou^  cultivatiiiu  pin- 
told  well  on  the  potato  crop. 

1902. 

5  acres  potatoes,  1,600  bushels  at  25  cents J^'» 

10  acres  com,  280  bnshels  at  35  cents '» 

Small  fruit z: 

Received  for  lielping  neighbors ^^ 


Total »•: 

1903. 


Potatoes,  at  80  cents  to  $1.50 U'l' 

Received  for  work  at  college ir -• 


Total 


A   • 


In  1903  half  the  land  w^as  rented  and  the  owner  spent  three  l- 
away  from  home  starting  a  farm  for  a  college.     This  made  tL^  r 
ceipts  for  the  year  very  low. 

1904. 

5  acres  potatoes,  8  acres  corn,  etc. : 

Potatoes,  750  bushels  at  75  cents P- 

Com,  210  bushels  at  40  cents ^  * 

Small  fruit  and  vegetables 1>  ■ 

Received  for  helping  neighbors '•  - 

Total M" : 

1905. 

6  acres  potatoes,  7  acres  com,  etc. : 

Potatoes,  892  bushels  at  60  cents S.**-'-'  - 

Cora,  168  bushels  at  40  cents — 

Seed  corn,  46  bushels  at  $1.50 '- 

Small  fruit  and  vegetables --    '-'• 

Received  for  helping  neighbors '• 


•I  • 


^■'•. 


Total 

1906. 

4  acres  potatoes,  8  acres  corn,  etc. : 

Potatoes,  350  bushels  at  55  cents l^-- 

Corn,  120  bushels  at  36  cents -^^ - 

Pears,  286  bushels  at  $1.20 ♦">*'• 

Seed  corn,  38  bushels  at  $1.75 "• 

Premiums --   • 

Hogs 1^-  ' 


'1^ 


Tutal l.*C» 
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BESXTLTS  ACCOMPLISHED. 


The  results  accomplished,  as  shown  in  the  foregoing  statements,  ' 
lave  not  been  obtained  by  catering  to  fancy  city  trade.    The  nearest 
aarket  of  any  consequence  and  the  one  where  most  of  the  produce 
las  been  sold  is  a  town  of  2,500  inhabitants  7  miles  distant. 

In  1899  the  mortgage  of  $150  was  paid ;  in  1902  a  bam  was  built  at 
L  cost  of  $100;  in  1903  a  well,  a  windmill,  etc.,  were  built  costing 
ilOO,  and  an  addition  to  the  house,  costing  $200,  was  made.  The 
'encing  used  cost  about  $50. 

The  home  is  now  comfortably  furnished  and  practically  all  has 
>een  paid  for  in  ten  years.  The  other  expenses  of  the  farm  have 
>een  very  light  except  for  nursery  stock,  which  has  probably 
?ost  $800.  The  house  is  a  neat  little  four-room  cottage.  The  bam 
las  a  stone  basement,  16  feet  by  20  feet,  for  stock  and  an  upper  story 
For  grain  and  hay. 

Mr.  Martin  now  owes  no  one  and  has  some  money  ahead.  The 
farm  could  easily  be  sold  for  $2,500.  The  owner  has  made  three 
pleasure  trips  to  Colorado  and  spent  three  months  last  winter  in 
Switzerland.  He  has  found  time  also  to  gain  a  good  command  of 
English,  both  spoken  and  written. 

Mr.  Martin  says  his  place  is  far  from  producing  what  it  is  capable 
of;  in  fact,  there  are  several  acres  that  have  as  yet  produced  almost 
nothing.  He  expects  to  do  much  better  in  the  future.  It  will 
readily  be  seen  that  much  time  and  money  have  been  spent  on 
orchards  which  have  only  just  commenced  to  bear. 

The  neighbors  used  to  laugh  at  the  young  foreigner  and  nick- 
named him  "  Hazelbrush,"  but  now  they  say,  "  He  is  making  more 
money  on  20  acres  than  we  do  on  160."  He  does  not  want  any  more 
land,  but  wants  to  farm  what  he  has  better.  In  speaking  of  the  size 
of  farms  he  once  said :  "  People  of  moderate  means  should  not  farm 
too  much  land.  A  man  can  start  on  20  acres;  40  acres  will  do;  80 
is  enough ;  160  an  abundance ;  320  a  misfortune ;  and  640  a  calamity." 

GENEEAL  GONCLXTSIONS. 

Nothing  in  this  bulletin  should  be  interpreted  to  mean  that  the 
time  has  come  when  the  average  farm  in  the  com  belt  should  be 
reduced  to  20  or  40  acres.  We  do  not  mean  any  such  thing.  It 
seems  perfectly  clear  that  the  majority  of  farms  should  contain  80 
to  160  acres.  There  is  no  reason  why  the  man  who  owns  a  large 
farm  and  has  means  and  help  to  operate  it  should  reduce  his  acreage. 
But  the  man  who  must  depend  mainly  on  borrowed  money  or  is 
unable  to  secure  suflScient  help  often  overreaches  and  reduces  his 
profits  or  creates  an  actual  loss  in  consequence,  when  if  he  had  been 
Qontent  to  work  on  a  smaller  scale,  depending  mostly  upon  his  own 
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labor  and  as  little  as  possible  upon  borrowed  funds,  siiece^  ^« 
have  been  much  more  certain. 

Even   the  man  on   a   IGO-acre   farm  must   depend   largely  \r* 
making  a  profit  from  hired  labor.    His  margin  usually  i<  Dot  Ir» 
and  his  risk  is  considerable.    He  must  commonly  be  content  y^viu 
very  moderate  return  upon  his  investment.    There  are  many  drfi 
which  must  too  often  be  entrusted  to  incompetent   or  indilff^-* 
persons,  and  many  small  losses  and  leaks  occur  that  could  h  n*- 
vented  if  the  owner  had  less  to  look  after.    The  small  fanner  c«fi  -  • 
expect  to  clear  as  much  as  the  larger  one  in  the  most  favorable  -** 
sons,  but  on  the  other  hand  his  loss  will  be  much  less  in  uniaront ' 
seasons.    He  has  less  risk  not  only  because  he  has  less  invest^  z 
land,  but  especially  because  he  has  less  invested  in  teams,  madiiiifr 
feed,  etc.,  and  has  entirely  eliminated  the  very  importani  itefii  • 
expense  for  hired  help,  and  also  because  he  can  keep  closer  fi^n*' 
of  everything  and  in  case  of  sudden  or  unforeseen  contingK't  *• 
such  as  sudden  storms,  can  care  for  his  smaUer  acreage  more  fiKi<; 
Generally,  too,  his  income  will  be  more  evenly   divided  beiiri*'. 
several  products  than  is  that  of  the  larger  farmer,  and  cooaBqneu! 
his  chances  of  heavy  loss  are  very  much  reduced.     In  ease  of  i«»' 
crops  the  small  farmer  can  lose  little  besides  his  living  expeD::^^  ' 
cause  his  running  expense  is  very  small,  but  the  large  fanner  «^» 
operates  on  borrowed  capital  has  his  interest  to  pay  and  heavy  r  • 
ning  expenses,  including  hired  labor.     One  adverse  season  niaj  ^i* 
sume  the  profits  of  several  favorable  ones. 

The  capital  invested  in  a  small  farm  is  often  of  minor  impontr  • 
the  owner's  labor  being  the  main  producing  factor,  but -on  Urr 
farms  or  even  on  farms  of  moderate  size  interest  on  tlie  investofp'' 
mav  be  much  more  than  the  value  of  one  man's  labor.  Neariv  evKi 
thing  on  the  small  farm  returns  a  larger  percentage  of  profit  beci'« 
everything  receives  the  owner's  personal  attention.  He  does  til '  ' 
work  and  does  it  much  better  than  hired  men  can  be  expected  %o^  &'  • 
this  difference  is  often  enough  to  make  the  difference  between  a  ! 
and  a  good  profit. 

Generally  the  man  on  less  than  80  acres  can  not  afford  to  P" ' 
much  grain.  As  a  rule,  he  should  aim  to  produce  things  ttul  ^^ 
shipped  into  his  home  town  rather  than  those  that  are  sliippeti  •> 
A  glance  at  any  grocer's  stock  is  sufficient  to  show  that  he  is  M\^ 
to  import  much  that  could  be  profitably  grown  in  the  vki:  • 
Strawberries,  blackberries,  grapes,  melons,  cabbage,  tomatoes,  oi^  •  * 
sweet  potatoes,  and  potatoes  are  among  the  products  that  are  *&• 
ally  shipped  into  many  of  the  towns  in  this  region  and  during  * » 
season  when  they  could  be  supplied  by  the  neighboring  farmsw  •  • 
the  products  adapted  to  small  farms  for  which  there  is  a  nioregei^  ^ 
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market,  hogs  and  alfalfa  will  probably  take  the  lead.  Dairying  can 
always  be  resorted  to ;  the  growing  of  improved  seed  corn  can  well  be 
handled  on  the  small  farm;  100  or  more  hens  can  always  be  made 
profitable.  No  one  man  will  produce  all  of  these,  and  for  that 
reason  there  is  room  for  several  small  farms  near  every  town  of  even 
a  few  hundred  inhabitants.  Near  the  larger  cities  small  farmers, 
truckers,  and  dairymen  are  numerous  and  competition  is  close,  but 
still  there  is  room  for  more  men  with  energy  and  intelligence  who  are 
quick  to  see  what  can  be  produced  at  a  good  profit. 

No  small  farmer  should  depend  entirely  upon  any  one  product 
unless  it  be  a  dairy  product.  Danger  of  failure  is  too  great  and  there 
is  not  an  economical  distribution  of  labor.  There  will  be  too  much 
to  do  at  one  season  and  nothing  at  another. 

A  few  cows,  a  few  hogs,  and  a  good  many  hens  will  work  in  nicely 
with  almost  any  combination  of  crops.  If  many  hogs  are  kept  most 
of  the  farm  should  be  in  alfalfa,  and  hay  and  hogs  would  be  the 
products  sold.  Potatoes  or  seed  com  can  be  handled  with  hogs  and 
alfalfa.  Often  a  pasture  has  to  be  plowed  up,  and  this  makes  an 
excellent  place  for  either  com  or  potatoes.  If  cream  or  butter  is  to 
be  sold,  enough  hogs  should  be  kept  to  make  profitable  use  of  the  milk. 
The  number  of  types  of  farming  and  combinations  of  crops  that  can 
be  adopted  is  very  large,  and  the  writer  has  intended  to  mention  only 
a  few  and  not  to  exhaust  the  list.  It  will  be  seen  that  some  of  these 
types  are  almost  independent  of  local  markets. 

Every  man  must  make  a  careful  study  of  the  local  conditions,  his 
own  preferences,  and  the  crops  and  stock  he  selects.  Of  these  he 
should  become  an  expert  producer.  Every  foot  of  ground  should  be 
kept  busy  as  much  of  the  time  as  possible  and  to  do  this  catch  crops, 
such  as  turnips,  pumpkins,  millet,  sorghum,  and  early  varieties  of 
com  planted  late  for  feed,  must  often  be  resorted  to.  Frequently  be- 
fore one  crop  is  off  the  ground  another  may  be  started.  The  produc- 
ing power  of  the  soil  must  be  kept  at  the  maximum  by  the  use  of 
manure  and  leguminous  crops. 

It  is  not  the  intention  of  the  writer  to  encourage  city  men  who 
know  nothing  of  farming  to  go  on  to  farms  expecting  easy  work  and 
large  profits.  Without  economy  and  hard  work  success  should  not 
be  expected  on  any  farm.  Experience  is  as  necessary  as  in  any  other 
line  of  work.  The  more  intensive  the  methods  the  more  necessary 
experience  becomes.  It  is  true  that  inexperienced  men  frequently 
make  successful  farmers  from  the  start,  but  this  is  also  true  of  any 
other  line  of  business.  It  should  be  emphasized  that  each  of  the  men 
whose  farms  have  been  described  was  young,  strong,  and  full  of 
energy;  that  he  was  an  experienced  farmer  and  already  familiar  with 
the  locality  before  starting  on  his  small  farm. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief^ 
WashiTiQton,  D,  C,  March  17,  />•* 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled  **B' 
ing  Up  a  Run-Down  Cotton  Plantation,"  by  Mr.  D.  A.  DnnHe.  A>-  ' 
ant   Agriculturist,  Farm  Management   Investigations.     This  \k',  » 
is  an  account  of  three  years'  operations  on  the  farm  of  Mr.  .T(.  ' 
Walker,  of  Latour,  Ark.,  in  changing  a  worn-out  cotton  plant:!:  ' 
into  a  profitable  stock  and  hay  farm.     I  recommend  that  it  Ix'  f» 
lished  as  a  Farmers*  Bulletin. 

Respectfully,  B.  T.  Galw)way. 


Cfnefof  Buf'*' 


Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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B.  P.  I.— 363. 

BUILDING  UP  A  RUNDOWN  COTTON  PLANTATION, 


INTEODTJCTIOir. 

This  bulletin  is  an  account  of  the  progress  made  in  three  years  in 
changing  a  run-down  cotton  plantation  into  a  profitable  stock  and 
hay  farm.  The  results  obtained  from  the  use  of  cowpeas  and  other 
leguminous  crops  in  restoring  the  fertility  of  the  land  have  exceeded 
the  expectations  of  those  in  charge  of  the  work.  Not  only  have  the 
crops  yielded  greater  returns  each  year,  but  all  the  grain  and  hay 
necessary  to  feed  14  brood  mares,  1  jack,  2  driving  horses,  1  saddle 
horse,  a  varying  number  of  mule  colts,  a  cow  and  calf,  and  from  50 
to  75  hogs  has  been  raised  and  a  considerable  surplus  of  grain  and 
hay  sold  each  year. 

However,  it  is  only  fair  to  state  that  all  of  the  credit  for  this 
increased  production  is  not  due  to  the  legumes  alone,  because  at  the 
stait  an  entirely  new  system  of  farming  was  put  into  operation; 
modern  implements  took  the  place  of  the  old  ones,  the  land  was 
plowed  deeper,  better  drainage  established,  improved  seed  intro- 
duced, and  better  methods  of  cultivation  practiced,  each  doubtless 
contributing  something  to  the  general  improvement. 

OEHERAL  COHDITIOirS  IH  1905,  1906,  AND  1907. 

The  farm  referred  to  in  this  bulletin  consists  of  about  375  acres  of 
slightly  rolling  land  at  the  foot  of  Crowleys  Ridge,  in  Phillips  County, 
Ark.  The  soil  is  a  reddish  silt  loam,  with  occasional  patches  of  sandy 
loam.  The  lower  levels  of  the  farm  afe  very  poorly  drained,  and  in 
consequence  the  crops  on  these  portions  have  suffered  greatly  dur- 
ing seasons  of  excessive  rainfall. 

For  upward  of  fifty  years  the  crops  have  been  for  the  most  part 
cotton  and  com,  grown  under  the  tenant  system  common  in  the 
South.  . 

As  a  result  of  this  practice  for  so  long  a  period  the  land  was  reduced 
to  a  very  unproductive  state.  Table  I  gives  a  very  good  idea  of  the 
condition  of  the  land  at  the  time  when  the  owner,  Mr.  Jo.  M.  Walker, 
not  satisfied  with  the  poor  returns  from  the  farm,  took  direct  charge 
of  it. 

Table  I. —  Crops,  acreage,  and  yields  of  farm  for  1905. 


^"*P-  acres. 


Yield  to  the  acre.  <  Total  yield. 


J  bale '  35  bales. 


Cotton '  140     , 

Corn 80;  15  Vmshels 1.200bushcls 

Oat* ,  20  ■  20  bushels,  estimated 


Cowpeas. 
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80     1}  tons  of  hay,  8  bushels  of 
grain. 


(5) 


400  bushels. 

120  tons  of  hay,  640  bushels 
of  grain. 


The  general  average  yield  of  cotton  for  the  United  States  for  > 
was  0.4  of  a  bale  per  acre  and  of  com  for  the  same  year  28.h  Ihi- 
almost  double  in  each  case  the  yields  given  in  this  table. 

On  the  other  hand,  note  the  satisfactory  yield  of  hay  anil  f 
from  the  cowpeas  and  the  influence  they  had  on  the  land^  whif 
shown  in  the  increased  yields  in  1906,  given  in  Table  IL 

Table  II. — Crops ^  acreage,  and  yields  of/ann/or  1906. 


Crop. 

Cotton 

Corn 

Oats 

Cowpeas 

lied  clover 


Area  in 
acres. 


Yield  to  the  acre. 


*bale 

37.5  bushels. 


Total  7M& 


6 

50  ,  

15  I  30  bushels,  estimated i  450  btatorU. 

120 


3bAlM 
1.875 


0.966  ton  of  hay.  9.5  bush- 

els  of  frrain. 
3  tons  of  hay 


116  tons  ftt  \mj.  1  w 

els  of  ermiiL 
6  too0  or  haj. 


In  this  case  the  yield  of  cotton  was  doubled  aft-er  onr  rr*;- 
cowpeas  and  the  yield  of  com  increased  2  J  times  that  of  tlv 
vious  year. 

Table  III  shows  continued  improvement  from  the  use  of  ^r- 
nous  crops  on  this  land. 

Table  III. — Crops,  acreage,  and  yields  of  farm  for  1907, 


Crop. 

Cotton 

Corn 

Oats 

Cowpeas 


Area  in 
acres. 


12 
50 
20 
60 


Yleid  to  the  acrp. 


0.708  bale 

34  bushels 

30  bushels,  estimated 


Totjd  jK'ii 


8.5  bales. 
1.700  btnfae4sL 
600  buafaoJc 


Here  the  general  average  for  the  season  is  nearly  three-founS 
a  bale  of  cotton  per  acre,  almost  three  times  the  yieXA  for  \ 
while  the  yield  of  com  is  more  than  double  that  for  1905. 

In  order  to  better  imderstand  the  figures  given  in  Tablets  1,  .' 
and  III,  the  various  operations  during  the  three  years  will  W 
cussed  in  detail. 


COMPARISON  OF  THE  0PEKATI0V8  WITH  COTTOH  FOB  1M6.  \» 

AHD  1907. 

Previous  to  1905  this  plantation  had  the  local  reputation  of  U   - 
both  poor  and  unprofitable.     In   1905,   as  the  records  show.  ' 
yield  of  cotton  w^as  one-fourth  of  a  bale  to  the  acre.     The  cn»|>  • 
raised  by  negro  tenants  who  broke  the  ground  in  the  usual  w»\  » 
''pony''  plows  and  bedded  and  cultivated  it  with  single  mule  t#»\ 

In  1906  six  acres  were  planted  in  cotton,  following  a  crop  of  ?  ■ 
peas.     This  cotton  was  raised  entirely  with  hired  help.     The  ! 
was  plowed  deep  w4th  a  2-horse  walking  plow  and  afterwanis  U^i 
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nd  planted  in  the  usunl  way,  chopped  twice,  and  cultivated  shallow 
)ur  times  with  a  surface  cultivator  (fig.  1).  The  yield  was  one-half 
ale  to  the  acre. 


iG.  1.— Cultivator  usod  In  cul 1 1 vntttig  cotton  and  corn  hy  tha  choclt-rowBysCcm.   Note  the  wide, 

The  land  for  the  1007  cotton  cn)p  was  broken  with  the  plow  set  to 
un  10  inches  deep,  double  disked  (fig.  2),  and  harrowed  with  a  sec- 
ion  Itarrow  (fig.  3).  This  implement  is  also  known  as  a  amoothing 
larrow  or  spike-toothed  harrow. 

A  few  days  later  the  land  was  again  double  disked  and  harrowed 
s  before.     It  was 
hen  laid  off  with  a 
heck-row  marker, 
litti  the  hills  3  feet 

inches  apart  each 
lay.  The  seed,  a 
onfi-staple  variety, 
■'loradora,  was 
Iropped  by  hand 
iiid  covered  with  a 
pction  harrow. 
.,ater  tlie  cotton 
vas  thinned  to  one 
talk  to  the  hill  and 

cultivated     five         Fio-Z.-Tongurk^rti^k  hnnowuvd  mectlvnlylnprepurtngUnd 

imes  with  a  sulky 

cultivator.     The  cultivating  was  done  both  ways  and  there  was  no 

loeing. 


As  will  be  seen  from  Table  IV,  this  crop  is  considered  in  ■  -- 
parts: 

(1)  Four  acres,  planted  after  one  crop  of  cowpeas;  (2)  ai  v- 
planted  after  one  crop  of  cowpeas,  with  300  pounds  of  8  — 2  —3  wiild- 
cial  fertilizer  to  the  acre;  (3)  two  acres,  on  land   th&t  had  her. 


attached  behind  route  to  lave  labor. 


cowpeas  and  clover  continuously  for  two  years  and  during  thai  '\  ■ 
two  light  crops  of  clover  had  been  turned  under.  For  detail.  - 
the  paragraphs  on  red  clover  later  in  this  bulletin. 

Table  IV. — Acompantono/theoperalu}iuandyUld»i>fcoUon/orl9a3,t1'')6.aii.i   ■ 


in 

Pnvloiu  cropi. 

A„.,^, 

Year. 

;                Plowing. 

P"""'-'-  ..        i>.^_        ;  D^ln 

1KB 

IKW 

140 

Cotton  and  com... 
do 

...1  None Mardi  aod 

1                        April- 

T  Sr!^  xi*::;::: 

1 

Shallow... 

BnMrd- 
DduUp'  dt9b 

Year. 

rlantlng- 

C.l.,v.,..- 

1905 

With  ".rtnn  nl.nt<T 

!!;!!;;!!;!!!  chopped  twine  and  cultlva 
I     wftCliurfaoe  cultivator. 

biuhel  to  S  :  ThlDuod  to  one  (talk  aod 
1      tlmHwIthiurfaaDUltlva 

1M6 

Byh 

uid  In  cheek  rowi,  1 
»,  Uay  13. 

•ulUTaMl  arr 

'*" 

The  4-acre  field  yielded  one-half  bale  to  the  acre;  the  6  acre», 
liree-fourths  of  a  bale;  and  the  2  acres,  1  bale  per  acre,  an  average  for 
he  whole  crop  of  nearly  tliree-fourths  of  a  bale  per  acre  (see  Table 
II) .  This  is  a  striking  example  of  the  beneficial  effect  of  leguminous 
Tops  in  building  up  exhausted  soils.  Especially  is  this  true  when 
ve  realize  that  the  yield  of  cotton  in  1904  on  this  land  was  only  one- 
ourth  of  a  bale  to  the  acre. 

Mr.  Walker  has  kindly  furnished  an  itemized  statement  of  the 
:)perations  on  the  2-acre  plot,  which  is  presented  here. 

Statement  cf  operations  on  2-acre  plot. 

EXPENSES. 

Breaking,  at  |1  an  acre $2. 00 

Disking  (double  disking  twice) 1. 50 

Eiarrowing  three  times 1. 50 

Marking  both  ways 75 

>etxi ,  12  pound8,a  at  10  cents 1. 20 

"ultivating  five  times  and  thinning 6. 00 

Picking  3,400  pounds  of  seed  cotton,  at  60  cents 20. 40 

tinning  1,003  pounds  of  lint,  at  80  cents 8. 02 

[^and  rent,  at  $3  an  acre 6. 00 

47.37 

RECEIPTS. 

Two  bales  lint,  1,003  pounds,  at  14J  cents 145. 43 

2,200  pounds  of  seed,  at  $3  per  hundred 66. 00 

211.43 
Less  expenses .' 47. 37 

Net  profit 164.  Wi 

Profit  to  the  acre 82. 03 

Commenting  on  this  statement,  Mr.  Walker  says: 

I  have  figured  this  cotton  seed  as  worth  |66  per  ton  and  have  sold  most  of  it  at  that 
price.  I  paid  for  the  seed  I  plant(»d  at  the  rate  of  $80  per  ton  and  think  it  is  a  cotton 
partic-ularly  adapted  to  upland  raising.  It  produced  on  this  plot  a  1^-inch  staple  and 
i»  a  5-locked  cotton  easy  to  pick. 

The  figures  given  herewith  are  correct,  and  under  our  method  of  cultivation  thcv 
expens<^  would  have  been  lesstmed  considerably  per  acre  if  the  planting  had  been 
made  in  a  large  field.  There  is  a  fence  surrounding  this  j)lot  and  the  ground  contains 
wveral  trees.     Time  was  therefore  wasted  in  turning. 

I  am  convinced  that  more  cotton  can  be  produced  by  checking  one  stalk  3  feet 
4  inches  each  way  and  giving  thorough  shallow  cultivation  than  by  planting  in  drills, 
and  the  saving  in  seed  will  pay  for  the  cost  of  planting  ))y  hand. 

The  cxwt  of  cultivating  can  be  lessened  one-half.  The  time  n^iuinxl  to  get  over 
the  crop  with  a  2-hor8e  cultivator  is  so  greatly  lessened  that  the  danger  of  being  "caught 
in  the  grass"  by  a  period  of  wet  weather  is  reduced  to  the  minimum. 

"Il  seed  is  good,  5  pounds  of  seed  per  acre  is  sufficient;  the  remainder  wiu*  used  in 
replanting. 

37917— Bull.  326—08 2 


C0HFASI80H   OF  THE  0PEBATI0H8  WITH  COSX  POS  iaDi.» 
An)  1M7. 

The  beneficial  effect  of  legumes  on  this  land,  as  shown  c  i 
increased  yields  of  cotton,  is  almost  duplicated  in  the  cast  "f  - 1 
crops  for  the  same  three  years.  I 

In  1905,  80  acres  that  had  previously  been  cropped  almost  •: 
sively  to  cotton  and  com  were  plowed  deep  in  February  anil  pli: 
with  the  check-row  planter  on  May  15.  Cultivation  was  given  Ji;/ 
and  repeated  every  ten  days — four  cultivations  in  all.  Tte  vie!  . 
15  bushels  per  acre. 

In  1906,  50  acres  on  which  a  crop  of  cowpeas  was  grown  ibr  ■ 
before  were  plowed  deep  in  January  with  a  g&ag  plow  (sw  f^ 


FjG.  4.— anng  plnw,  wjth  whirh  ono  man  ran  plow  Bvp  ncm  ■  itj 

double  disked,  and  harrowed  with  a  section  harrow.     About  A:' 
15  the  com  was  planted  with  a  check-row  planter,  two  graiD- 
hill.     Two  varieties  of  seed  from  Illinois  were  used,  25  flcre? ''  - 
planted  to  Xinety-Day  Dent  and  25  acres  to  Boune  Counlv  IT: 
Tlic  ground  was  harrowed  immediately  after  planting  anil  i^iiu*  '■ 
the  com  was  3  inches  high.     In  ten  days  it  was  cultivated  »''' 
surface  cultivator,  again  in  two  weeks,  and  a  third  time  four'""' 
later.     The  yichl  was  35  bushels  to  the  acre  for  the  Ninety-Di.i'' 
and  40  for  the  Boone  County  White,  an  average  of  37}  buaheL-  f  ■■ 
seasons  crop.     (See  Tables'll,  III,  IV,  and  V.) 
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Table  Y.—A  comparison  of  the  operatwna  and  yields  of  com  for  1905^  1906,  and  1907. 


Area 
Year,     in 
acres. 


Preparation  of  land. 


Seeding. 


Previous 
crops. 


Plowing. 


Date. 


Depth 

in 
Inches. 


1905 

80 

1906 

50 

15 

1907 

2 

15  1 

1 

Cotton  and     February. 

com. 
Cowpeas January.. 


.do. 


.do. 
.do. 


Jan  uary 
and  Feb- 
ruary.    I 

do. ... 

do i 


10 
10 
10 


10 
10 


After-cultivation. 


Date. 


Method. 


Disked  and  har- 
rowed. 

Disked  twice; 
harrowed  twice. 


.do. 
.do. 


'  May 

15 

1  bushel 
to  7  acres. 

Apr. 

15 

2  grains 
per  hill. 

Mar. 

23 

do.... 

May  15   do....' 

July    5  ; do . 


Check  row. 
Do. 
Do. 


Do. 
Do. 


Year. 


Cultivation. 

j  Num- 
Intervals.  ,  ber  of    Implement  used, 
times. 


Average 

yield  per 

acre  in 

bushels. 


Remarks. 


1905  ,  Every  10 
j      days. 

1906    do.... 


f....do. 
...do. 


1907 


4     2-horse      surface 

cultivators. 
4   do ' 


4 

3 


do, 


.do 
.do, 

.do 


15 
37.5 


40 
25 

40 


Cultivated  4  times  with  2-hor9e  surface  culti> 

vators. 
Harrowed  when  corn  was  3  inches  high:  wba 

neither  thinned  nor  hoed.    Cultivated  every 

10  days. 
Same  as  above. 
Badly  damaged  by  cutworms;  also  suffered 

from  drought. 
Harrowed  when  3  Inches  high,  and  as  there 

was  continued  dry  weather  harrowed  again 

when  fi  inches  high.    Weather  continued  dry 

and  ylJid  attributed  to  second  harrowing. 


The  corn  land  for  1907  was  prepared,  planted,  and  cultivated  the 
same  as  for  1906  and  followed  one  crop  of  cowpeas.  The  seed  used 
was  that  saved  from  the  1906  crop.  Fifteen  acres  were  planted 
March  23  and  yielded  40  bushels  to  the  acre,  20  acres  were  planted 
Ma3"  15  and  yielded  25  bushels  to  the  acre,  and  15  acres  were  planted 
July  5,  yielding  40  bushels  to  the  acre.  The  average  for  the  year 
was  34  bushels  to  the  acre,  or  3i  bushels  less  than  the  average  for 
1906.  This  loss  is  doubtless  due  largely  to  the  fact  that  the  planting 
on  May  15  was  badly  damaged  by  cutworms  and  also  suffered  greatly 
from  drought,  considerably  reducing  the  general  average  for  the 
season. 

In  this  connection  it  may  be  stated  that  Mr.  Walker  has  found  it 
advisable  to  plant  corn  at  different  dates,  so  that  in  case  of  an  unfa- 
vorable season  all  of  the  crop  will  not  suffer.  lie  also  finds  that  early 
planting  insures  early  feed,  but  requires  more  frequent  cultivation 
(see  Table  V).  However,  the  cultivation  is  practically  over  by  the 
time  hot  weather  sets  in.     (See  Table  VI.) 
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C0MPABI80N    OF   THE 


LE0TJMIH0U8  CROPS. 

OPEBATIONS   WITH    GOWPEAS    TGB   !:-  ' 
1906,  AND  1007. 


It  has  already  been  shown  that  oowpeas  have  played  the 
important  part  in  the  improvement  of  the  land  of  this  fam\. 
further  study  of  the  operations  during  these  three  years  it  t  /- 
that  they  have  not  only  added  very  materially  to  the  supply  of  f. 
and  grain  for  home  consumption,  but  have  also  yielde<l  a  ^i 
surplus  that  has  proved  a  valuable  source  of  revenue. 

Table  VI. — .4  comparison  of  the  operations  tcith  cowpeas  in  J9<io  an*i  !•*'* 


Area 

in 
acres. 

Preparation 
of  land. 

Seeding. 

Year. 

Date. 

Method. 

'    Implr- 
Rate.       I     nvT« 

1       USK^d. 

1905 

1906 

80 
120 

Plowed  and 
harrowed. 

Plowed  , 
disked,  and 
harrowed. 

May  1  to  7.-.. 

April    20    to 
July  20. 

In  drills  6   indiea 

apart. 
In  drills  6  inches 

and  12  inches 

apart. 

libuabete.    nra<ii 
dnii 
1    btialMa 

and     )     >...do.. 

busbel. 

p. 


Year. 


Yield  per  acre. 


Total  yield,    i  Amount  sold,  i     Prioe 


,,jf,r  |1.5tons I  120tons 

'''^" 1^8  bushels 1  640  bushels  . .. 

,n/^  i/0.966ton I  lietons i 

^*^ !\9.5  bushels. . . . '  1,140  bushels. .  I 


20  tons 

100  buahels  . . 

100  tons 

1,000  bushels. 


S15  per  ton. . 
S2per  buAiei 
S15per  t4Mi. 


t 
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In  1905,  80  acres  were  plowed  in  the  early  spring,  hiuToipned.  i 
planted  to  cowpeas  the  first  week  in  May.     The  seedinir  w^  v- 
with  a  grain  drill,  with  all  the  tubes  open,  at  the  rate  of  1 1  hi** 
to  the  acre.     When  about  two-thirds  of  the  pods  had  tume<i  yellov  * 
mower  was  started  and  the  peas  cut  for  hay.     Each  dayV  rut* 
was  raked  up  the  next  morning,  w^hile  there  was  still  some  dew  oi.  • 
vines,  to  prevent  shelling,  and  stored  in  the  bam  the  same  aft«*m 
provided  the  weather  was  clear  and  hot.     The  hay  goes  thnu;.' 
sweating  process  after  it  has  been  put  into  the  bam,  and  duriii;:  5 
period  becomes  very  hot  and  wet,  but  if  left  undisturbed  it  will  o 
out  all  right,  even  if  stored  away  partially  green. 

Owing  to  the  high  price  of  cowpea  seed  and  the  large  quantitj^  : 
essary  for  planting,  Mr.  Walker  determined  to  save  the  neiv-v- 
seed,  if  possible.  For  this  purpose  he  bought  a  pea  thrasher  a'. 
ri-horsepower  gasoline  engine  to  run  it.  He  also  found  that  the-  •• 
could  be  operated  at  the  same  time  by  a  belt  from  the  separator 
this  way  the  peas  could  be  thrashed  and  the  shredded  vines  bai 
the  same  operation.  He  now  puts  all  the  cowj^ea  crop  thnMiirl.  • 
machine  each  year,  and  what  ha}"  and  grain  is  not  needed  at  l*u- 
sold. 
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During  the  leisure  months  of  the  autumn  ami  winter,  when  there 
j^  little  that  couhl  be  done  in  the  fields,  the  men  were  put  to  work 
thrash  the  peas  and  bale  the  vines.  (See  fip.  5.) 
In  1905  the  cowpeas  }"ielded  at  the  rate  of  11  tons  of  hay  and  8 
shels  of  seed  per  acre,  of  which  a  surplus  of  20  tons  of  hay  and  100 
shels  of  seed  was  sold,  the  hay  bringing  $15  a  ton  an<l  the  seed  S2  a 
shel. 

In  1906,  160  acres  were  prepared  for  cowpeas  by  plowing  deep, 
iking,  and  harrowing.  The  land  was  prepared  in  fields  of  20  acres 
c-h,  and  as  each  field  was  ready  for  planting  the  drill  was  started, 
lowed  by  the  smoothing  harrow.  The  first  peas  were  planted  on 
)ril  20  and  at  inter^'als  until  July  20. 

In  order  to  determine  the  proper  quantity  of  seed  to  sow  for  the 
st  results,  10  acres  in  each  of  the  20-acre  fields  were  planted  with 


11  iif  the  tubes  of  the  drill  open,  and  the  other  10  acres  with  only 
lich  alternate  tube  open.  In  this  way  the  drills  were  6  inches  and 
foot  apart,  respectively-  In  the  first  instance  it  required  1  bushel 
f  seed  to  the  acre,  and  in  the  latter  only  half  that  quantity.  The 
psult  was  a  greater  yield  of  both  hay  and  grain  when  tlie  smaller 
mintity  of  seed  was  used.  It  was  also  found  that  the  later  plant- 
igs  produced  more  seed  than  the  earlier  ones.  Unfortunately,  only 
20  acres  of  this  crop  were  saved,  as  the  last  40  acres  planted  were 
Ipslrnyed  by  continuous  wet  weather.  However,  the  remaining  120 
cros  yielded  116  tons  of  shredded  hay  and  1,140  bushels  of  clean 
fed.  Of  thb  crop  100  tons  of  hay  at  $15  a  ton  and  1,000  bushels 
>l  seed  at  $2.25  a  bushel  were  sold — a  total  of  5.3,750  fur  the  surplus 
■owpea  crop  alone. 
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Owing  to  the  very  dry  season  and  the  scarcity'  of  labor*  *v^ 
acres  of  cowpeas  were  planted  in   1907.     The    land    was  f ;  - 
disked,  and  harrowed  in  the  usual  way  and  the  seed  piant^l  is   * 
3  feet  6  inches  apart.     This  was  done  with  a  com  planter  2wr:, 
drill  attachment,  at  the  rate  of  a  peck  of  seed  to  the  acre.     Th»»  :• 
were  harrowed  with  a  light  section  harrow  when  4  inches  hki^ 
again  when  about  8  inches  high,  and  were  cultivated  omv  ^' ' 
wards  with  a  surface  cultivator.     This  method  of  plautii^  p 
more  satisfactory  than  any  heretofore  tried.     No  estimate  ha^  '- 
made  of  the  yields,  as  no  more  of  the  crop  was  raised  ih^  s 
needed  for  home  use,  and  only  enough  grain  was  thrashed  to  fur 
seed  for  the  next  year's  planting.     However,   where   a  niMSiu  * 
obtained  it  is  estimated  that  the  peas  yielded    15   buslieb  t>  * 
acre. 

BED  CLOVEB. 

In  the  early  part  of  September,  1905,  2  acres  from  which  a  en*}- 
cowpeas   had  just   been  harvested   were   double   disked,   hair- 
thorouglily,  and  seeded  to  red  clover  at  the  rate  of  15  pound»  u  * 
acre.     This  was  done  with  a  hand  seeder,  half  of   the  seed  *»/. 
sown  one  way  and  the  other  half  at  right  angles  to  the  first. 
field  was  then  lightly  harrowed.     The  stand  obtained  wa>  ven'  ' 
and  withstood  the  winter  well.     On  May  12,  1906,   the  clover 
attained  a  height  of  about  46  inches  and  when  cut  for  hay  yi«»I<i'^ 
tons  to  the  acre.     The  second  crop  was  allowed  to  ripen  anil  "^ 
then  disked  in  and  harrowed.     It  was  noticed  that  ver^'  few  d<»««  ♦ 
were  present  on  the  roots  of  this  crop.  I 

The  seed  disked  in  in  this  way  came  up  with  the  first  rains  ui  ' 
fall,  made  a  good  stand,  and  came  through  the  winter  veil     I 
Aj)ril  1,  1906,  the  clover  had  attained  a  height  of  alnrnt  15  inr:-- 
at  which  time  it  was  turned  under  for  cotton  (see  Table  H* 
was   now   noticed   that   the   roots   were   abundantly    supplied  » 
nodules. 

WINTER  CROPS. 

Crimson  clover,  bur  clover,  and  vetches  have  all  l>een  grown  r. 
small  way  during  the  jMist  two  years,  and  in  each  case  the  re-i. ' 
were  very  satisfactory.     Bur  clover,  however,  seems  to  adjust  it* 
to  the  new  conditions  better  than  the  others.     Yet  crimson  rl<  .. 
yielded  last  year  at  the  rate  of  more  than  3  tons  of  hay  to  the  b«:'     ' 

In  introducing  these  winter  crops  it  was  decided  to  select  k  »f       \ 
<lrained  area  and  to  plant  the  same  plot  each  year  until  the  sinl  sli'- 
become   thoroughly   inoculated.     As  was  expected,   in   sonie  r^^ 
riither  indifTerent  results  were  obtained  the  first  vear,  but  in  i*» 
case  the  land  was  replanted  the  next  autumn,  and  now  not  oiih  '       I 
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original  plots  are  becoming  inoculated,  but  the  bacteria  are  spread- 
ing out  in  all  directions.  At  this  writing  about  60  acres  of  winter 
crops  have  been  planted,  in  which  the  crops  above  mentioned,  either 
singly  or  in  combination  with  others,  form  the  principal  part. 

Another  point  worthy  of  special  mention  that  has  become  very 
prominent  in  this  connection  is  that  winter  crops  in  this  latitude 
must  be  planted  early  enough  in  the  fall  to  get  a  good  root  system 
developed  before  frost  comes  on;  otherwise  the  crop  will  not  make 
much  growth  before  spring  and  is  much  more  likely  to  be  winter- 
killed. With  a  well-developed  root  system  winter  crops  will  perform 
the  proper  functions  for  which  they  are  intended  in  the  South ;  that 
is,  they  will  make  considerable  growth  during  favorable  periods  in 
winter  and  will  afford  pasturage  for  stock  at  times  when  the  ground 
is  not  too  soft;  they  will  bind  the  soil  and  prevent  washing;  when 
allowed  to  grow  in  the  spring  they  will  make  sufficient  growth  to  be 
plowed  under  as  a  green  manure  or  make  an  early  crop  of  hay,  which- 
ever is  most  desirable. 

Mr.  Walker  says : 

Without  a  doubt  the  best  method  to  seed  clovers  and  fall  grains  is  to  double  disk 
and  harrow  pea  stubble  as  soon  as  the  pea  crop  is  off  the  ground.  In  nearly  every 
t-ase  it  will  be  found  that  this  ground  will  contain  a  good  supply  of  moisture.  8ow 
clovers  V>roadcaj!t  and  follow  with  a  board  drag  to  cover  seed. 

ALFALFA. 

Along  with  the  establishment  of  suitable  hay  crops,  alfalfa  was 
tried  in  a  small  way.  The  first  planting  was  made  in  1905  on  a 
well-drained  piece  of  land.  Although  the  seed  was  carefully  inoc- 
ulated, only  about  half  a  stand  was  obtained.  The  -next  year  a 
larger  area  was  put  into  good  condition  and  planted.  This  included 
the  area  planted  in  1905.  The  results  on  the  new  part  were  the  same 
as  in  the  previous  year,  while  a  good  stand  was  obtained  on  the  old 
portion,  yielding  three  cuttings,  the  first  two  cuttings  averaging  a 
ton  of  hay  each,  and  the  last  half  a  ton  to  the  acre. 

In  1907,  four  acres  adjoining  the  original  plot  were  carefully  pre- 
pared for  planting  and  the  soil  inoculated  both  by  scattering  soil 
from  the  older  tract  and  by  scattering  one  cutting  of  the  hay  from 
this  plot  and  working  it  into  the  soil.  The  stand  in  November  was 
very  unsatisfactory,  despite  the  fact  that  every  precaution  had 
been  taken  to  insure  inoculation,  and  in  order  to  determine  the  true 
cause  for  this  failure  a  sample  of  the  seed  was  sent  to  the  Depart- 
ment of  Agriculture  for  test.  At  the  end  of  a  five  days'  test  only 
.38.4  per  cent  of  the  seed  germinated.  This  seed  was  bought  of  a 
reliable  firm,  yet  it  was  very  poor  and  there  is  little  doubt  that  this 
was  the  principal  cause  of  failure  in  this  case. 
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CAUSES  OF  FAILin&E  IH  OEOWIHG   LSGUKSS. 

The  main  causes  of  failure  in  securing  a  proper  stand  of  leguiL 
crops  in  the  South  are  (1)  poor  soil,  (2)  absence  of  proper  niir . 
fixing  bacteria,  and  (3)  poor  seed. 

POOR  SOIL. 

Many  of  the  lands  that  have  been  growing  cotton  and  corn  / 
the  tenant  system  for  years  have  lost  a  great  deal  of  thw  I  - 
productiveness.  We  often  hear  the  term  ** worn-out  soils"  «; 
to  them.  They  are  worn  out  only  in  the  sense  that  the  I  .: 
(decaying  vegetable  matter)  in  them  has  been  used  up  by  con- 
elean  cultivation,  such  as  cotton  and  com  usually  receive.  W.: 
humus  any  soil  is  robbed  of  most  of  its  ability  to  hold  availabW  ■ 
food  for  crops. 

We  are  accustomed  to  hear  the  legumes  spoken  of  as  having ' 
power,  through  the  nitrogen-fixing  bacteria  in  the  nodules  tm  »• 
roots,  to  draw  much  of  their  nourishment  from  the  air.    Tht> 
however,  a  period  in  the  growth  of  these  young  plants  when  \^' 
of  available  nutriment  must  be  present  in  the  soil.     This  pei>>«i  - 
gins  when  the  seedlings  have  exhausted  the  stored-up  food  in  the?"- 
It  ends  when  enough  bacteria  have  developed  to  furnish  thentn. 
supply  of  nitrogen  from  the  air.     Consequently,  if  the  seed  ha>  ^ 
sown  in  soil  that  has  been  robbed  of  its  humus  there  is  not  eD>  ^ 
available  food  for  the  plant  and  it  dies.     Fortunately-,  there  an*  - 
strong,  vigorous-growing  legumes  that  are  better  adapted  t<'  f" 
soils  than  others,  and  by  growing  them  first  the  way  ran  \^  ] ' 
pared  for  the  more  delicate  varieties. 

The  cowpea  is  a  good  example  of  this  kind  of  crop,  yet  even  it  "• 
quently  gives  poor  returns  on  worn-out  soils.     It  will  be  noticed  ' 
on  this  farm  the  yield  of  cowpea  seed  has  steadily  increai*d  • 
year.     This  is  no  doubt  due  largely  to  the  improved  methods  «>f  >.^ 
ing  adopted,  but  is  it  not  reasonable  to  think  that  part,  al  lf»* 
due  to  the  improved  condition  of  the  soil,  a  fact  evidenced  ^^ 
increased  yields  of  cotton  and  com?     In  other  words,  if  the  rt>»*- 
will  grow  on  a  poor  soil,  will  it  not  grow  better  on  a  better  soil  \ 

Then,  too,  weeds  and  trash  plowed  under  and  allowed  to  n»i ' 
greatly.     Barnyard  manure,  if  available,  is  always  to  be  relied  •it- 
Deep  plowing  and  the  turning  under  of  vegetation  add  humti^  • 
prevent  the  soil  from  '* packing'*  after  hard  rains,  a  fault  ven  •  ' 
mon  with  the  old  lands  of  the  South. 

ABSENCE  OF  NITBOGEN-FIZIKO  BACTERIA. 

Poor  soils  are  usually  lacking  in  bacteria  suitable  to  legumes,  for  '• 
reasons.  The  lack  of  humus  in  the  soil  makes  it  impossible  f4)r  iJ'- 
bacteria  to  find  a  home  in  which  to  obtain  food  and  shelter  thn* . 
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tlie  winter,  as  they  live  in  the  tissues  of  the  decaying  leaves,  stems, 
and  roots  in  the  soil,  and  if  these  are  not  present  they  perish.  Then, 
again,  on  land  that  has  never  before  grown  any  of  these  crops  the 
proper  bacteria  may  never  have  been  present  in  the  soil.  Conse- 
quently, legumes  can  not  be  expected  to  do  their  best  until  bacteria 
have  been  supplied  in  sufficient  quantities  for  the  needs  of  the  plants. 
In  the  case  of  the  cowpea,  on  the  other  hand,  we  have  a  crop  that 
has  been  grown  very  generally  all  over  the  cotton  belt  for  a  great 
many  years,  and  the  soils  of  this  region  seem  to  be  well  supplied  with 
the  cowpea  bacteria,  which  no  doubt  accounts  for  the  ability  of  this 
plant  to  thrive  on  soils  where  crops  that  had  never  been  grown  before 
would  fail. 

After  many  years  of  experimentation  it  has  been  demonstrated 
that  it  is  only  a  matter  of  time  and  patient  effort  to  grow  crimson 
clover,  bur  clover,  the  vetches,  etc.,  successfully.  The  great  trouble 
Heretofore  has  been  that  farmers  who  have  tried  to  grow  these  crops 
gave  up  at  the  end  of  the  first  trial,  instead  of  keeping  at  it  for  a  year 
or  two  longer  so  as  to  give  the  proper  bacteria  a  chance  to  develop. 
Special  attention  is  called  to  Mr.  Walker's  experience  in  this  direc- 
tion. In  the  first  crop  of  red  clover  sown  by  him  very  few  nodules 
developed  on  the  roots,  but  in  the  second  crop  they  were  abundant. 
The  same  was  true  with  the  other  crops,  including  alfalfa.  It  is 
confidently  expected  that  in  a  very  few  years,  if  Mr.  Walker  con- 
tinues his  present  methods,  his  farm  will  be  so  well  supplied  with  the 
bacteria  necessary  that  all  of  these  crops  wiU  be  grown  with  the  same 
certainty  of  success  as  cowpeas. 

POOB  SEED. 

The  quantity  of  poor  seed  on  the  market  at  the  present  time  is 
appalling,  and  hundreds  of  failures  to  procure  a  stand  are  directly 
attributable  to  inferior  seed.  In  order  to  prevent  the  great  loss  of 
time  and  money  which  results  from  planting  unreliable  seed,  it  is 
necessary  to  test  all  seed  bought,  or,  preferably,  it  should  be  tested 
before  it  is  bought.  The  seedsman's  assurance  that  it  has  been  tested 
should  not  be  accepted.  Seed  should  be  carefully  examined  and 
before  purchasing  it  a  sample  should  be  sent  to  the  State  agricultural 
experiment  station  or  to  the  United  States  Department  of  Agriculture 
for  test.  • 

Such  tests  cost  nothing  except  a  few  cents  for  postage.  If  desired, 
however,  seed  can  be  tested  at  home  by  the  following  simple  method : 

Kethod  for  TeBting  Seeds  at  Home. 

Count  out  100  seeds  on  a  wet  blotter  or  piece  of  wet  flannel  and 
cover  them  with  another  piece  of  the  same  material ;  place  in  a  plate 
or  shallow  pan  and  cover  with  a  pane  of  glass  or  an  inverted  plate; 
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then  set  on  a  shelf  in  the  kitchen.  At  the  end  of  four  to  <i^ 
examine  the  seeds  and  count  the  number  that  have  p-nLi: . 
This  number  will  be  the  percentage  of  germinable  seeds. 

When  seed  testing  is  adopted  generally  by  the  farmers  ■' 
country,  dealers  will  be  compelled  to  offer  only  first-class  -^■ 
sale. 

8UBFACE  DRAIBAaE. 

It  was  stated  at  the  beginning  that  the  farm  describeil  [r  - 
bulletin  was  poorly  drained.  As  tiling  or  any  other  form  uf  ■ 
drainage  was  too  expensive  to  be  considered,  it  was  nccessarr  ■ 
some  form  of  surface  drainage.  Fortunately  a  creek  cTf>^~^ 
portion  of  the  farm  and  affords  an  outlet  for  water  from  ilw  « 
farm,  although  the  fall  is  very  gradual  and  water  runs  off  ■'. 


Fio.  6.— Drag,  or  grader,  und  in  amoothlng  th«  aldoot  &  ditch  in  ntiibliibinfc  mrlu*  dnci.        | 
In  nlso  uai'd.  ns  may  lie  wvm  In  the  itlUBtration,  In  ending  up  the  nutda  on  tb«  [ana.    1-  ' 
nedion  It  will  lie  Interesting  to  nata  that  at  the  point  irbere  the  pbolosraph  ntiAi- 
wag  In  excepdinglv  bad  shape  until  this  grading  waa  done.     During  the  vmtfr  (oUott^     *        I 
as  good  shripe  during  the  entire  scjuion  as  when  the  photograph  na  made.  I 

while  the  water  is  still  standing  on  the  ground,  stakes  are  set  -' 
lowest  places  on  the  farm.     When  the  water  is  gone  and  iIm 
drj',  a  plow  furrow  is  run  along  the  line  of  stakes  leadin>;  : 
creek.     Two  f urrowg  are  thrown  out  each  way,  leaving  a  de<T»"*i!-- 
furrow.     Next,  a  drag,  or  grader,  is  used  (fig.  6)  to  thrtiw  ilir .   -  i 
soil  farther  back  and  leave  a  gradually  sloping  bank.  s«i  that  ".' 
can  drain  into  the  furrow  readily  at  all  i>oints  along  fts  cour^' 

This  sloping  bank  also  allows  machiner>-  of  all  kinds  to  pn-e 
the  furrow  anywhere  with  very  Uttle  jar.  Great  care  must  l>e  '- 
that  all  obstructions  and  banks  of  earth  are  removed,  so  a^  c 
stop  the  water  in  any  way.     (See  fig.  7.) 
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To  prevent  washing,  as  soon  as  the  furrow  is  made  and  the  sides 
.ootlied  down  as  described,  lye  should  be  sown  at  once  all  over  the 
wly  opened  soil,  and  with  it  a  mixture  of  redtop,  white  clover,  and 
pan  clover.  The  rj'e  will  come  up  first  and  hold  the  soil  in  place 
til  the  more  permanent  grasses  have  taken  root.  By  keeping  tlie 
les   cut  for  hay  each  year,  briers  and  brush  will  be  kept  down, 


Fio.  7.— A  newly  opened  lurface  drain  with  tba  ildn  not  jret  BUffldently  unootbed  down. 
Inch  will  aid  greatly  in  preventing  obstructions  from  accumulating. 
nleRS  the  sides  and  bottom  of  the  ditch  are  aee<led  verj'  quickly, 
?rioua  washing  is  likeh'  to  occur. 

LABOB  AHD  TOOLS. 

A  noteworthy  feature  of  the  work  of  this  farm  is  the  use  that  has 
een  made  of  labor-saving  machinery  and  tools.  The  check-row 
lanter  and  2-horse  cultivators  have  done  away  with  the  use  of  the 
oe  in  the  cultivation  of  cotton  and  com.  The  pea  thrasher  has 
lade  it  possible  to  utilize  the  cowpea  with  far  greater  profit  than 
oultl  ever  be  done  by  the  old  method  of  hanrl  picking.  The  break- 
up is  done  with  a  16-inch  sulky  plow,  requiring  3  horses  and  cutting 

acres  a  day,  and  a  gang  plow  requiring  4  horses  and  cutting  5  acres 
.  day.  The  disking  is  done  with  an  8-foot  disk  harrow  and  during 
he  past  season,  on  account  of  the  scarcity  of  labor,  a  2-scction 
moothing  harrow  was  hitched  behind  tlie  disk,  requiring  6  horses  to 
lull  them.  With  ttiis  arrangement  one  man  can  disk  and  harrow  16 
o  20  acres  a  day.  In  liarrowing  corn  and  pea  land  a  4-scction  har- 
■ow  is  used,  requiring  4  horses,  with  which  one  man  can  harrow  3.5 

0  40  acres  a  day.     By  using  a  drill  attachment  with  a  com  planter 

1  fast-walking  team  will  plant  20  acres  of  cmvpeas  a  day. 
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IIVB  STOCK. 

HULB8. 
The  principal  object  of  this  farm  is  to  raise  mules  for  the  ili- 
For  this  purpose  Mr.  Walker  has  stocked  it  with  brood  num.  - 
native  to  that  section  and  others  from  the  North.  These  Iii:-t 
mostly  standard  bred,  and  according  to  Mr.  Walker  producr  r 
neater  in  build,  cleaner  of  limb,  and  more  active  than  tbi^t:: 
native  mares.     (See  figs.  8  and  9.) 


Fia.  s.— A  nacive-bred  nun  (left)  and  one  ol  >  •Undsrd  bmd  (itibl). 

Mr.  Walker  finds  that  young  northem  mares  become  talui- 
readily  when  brought  south  in  the  early  winter.  Old  roans,  bos'-' 
especially  drafters,  do  not  do  well. 


.  ■tudlne  In  tha  ■anx 


Only  recently  the  first  returns  from  these  mares  were  if^'' 
when  four  2-year-old  mules  and  two  yearlings  sold  tor  I65IV  '■  '• 
average  of  $108..33  each. 
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HOGS. 

Incidentally,  hogs  have  been  a  considerable  source  of  profit  during 
the  past  two  years  in  using  up  the  waste  grain  in  the  com  and  cowpea 
fields  and  around  the  pea  thrasher.  These,  together  with  the  cotton, 
cowpeas,  and  hay  that  were  sold,  have  been  the  princioal  sources  of 
revenue  during  this  period  of  restoration. 

STniMABT. 

In  1905  the  farm  described  in  this  bulletin  produced  one-fourth  of  a 
bale  of  cotton  and  15  bushels  of  com  to  the  acre. 

In  1906,  after  a  crop  of  cowpeas,  it  produced  one-half  of  a  bale  of 
cotton  and  37i  bushels  of  com  to  the  acre. 

In  1907,  after  a  crop  of  cowpeas,  it  produced  one-half  bale  of  cotton 
and  34  bushels  of  com  to  the  acre;  after  cowpeas  and  300  poimds  of 
commercial  fertilia^er,  nearly  three-fourths  of  a  bale  of  cotton  to  the 
acre;  and  after  cowpeas  and  clover  continuously  for  two  years,  one 
bale  of  cotton  to  the  acre. 

Deep  plowing  had  no  detrimental  effect  on  the  yields. 

Planting  corn  at  different  dates  tends  to  safeguard  the  crop  gener- 
ally against  imfavorable  seasons  and  insect  pests. 

.The  early  planting  of  com  insures  early  feed  but  requires  more  fre- 
quent cultivation. 

The  late  planting  of  com  produces  good  seed  and  winter  forage. 

Planting  cotton  and  com  in  check  rows  and  cultivating  both  ways 
saves  both  seed  and  labor  and  on  level  land  does  away  with  chopping 
and  hoeing. 

Red  clover  has  proved  successful  in  this  latitude  as  a  soil  builder 
and  as  a  hay  and  seed  crop. 

Cowpeas  have  been  the  most  important  factor  in  building  up  the 
fertility  of  the  soil. 

The  pea  thrasher  has  made  it  possible  to  utilize  the  cowpea  not  only 
for  feed  and  seed  but  also  as  a  source  of  considerable  revenue. 

Planting  cowpeas  in  rows  3  feet  4  inches  apart  saves  seed  and 
brings  greater  returns  in  yields  of  seed  and  hay. 

Crimson  clover,  bur  clover,  and  the  vetches  are  successful  as  winter 
cover  crops  when  inoculation  has  been  thoroughly  established. 

Early  planting  in  the  autumn  is  absolutelv  necessary  for  the  best 
results  with  winter  crops. 

It  requires  two  to  three  years  to  thoroughly  inoculate  worn-out 
soils  with  such  legumes  as  have  never  before  been  grown  on  them. 
The  ground  should  be  planted  i^ain  to  the  same  crop,  and  a  third 
time,  if  necessary.     Success  will  follow. 
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Poor  soil,  lack  of  the  proper  bacteria,  and  poor  seed,  either  ^ 
rately  or  collectively,  are  responsible  for  almost  every  fail'.> 
legumes. 

Shallow  surface  drains,  with  the  sides  and  bottom  well  >iv 
insure  against  water  standing  on  the  fields. 

Labor-saving  tools  make  possible  thorough  cultivation  vitn 
least  labor. 
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IE  CONSERVATION  OF  OUR  NATURAL  RESOURCES. 


A  STOKT  WITH  A  KOKAL. 

Tlie  conservation  of  our  natural  resources  is  a  subject  which  has 
ceived  little  attention  in  the  past;  but  the  facts  in  the  case  are  so 
mple,  the  principles  so  elementary,  and  our  duty  so  clear,  that  they 
ight  be  fitly  presented  in  a  story  like  one  of  the  old  fairy  tales  that 
e  all  loved  when  we  were  boys  arid  girls.  Such  a  story  would  run 
ke  this: 

Once  upon  a  time  there  was  a  young  man  who  had  been  given  a 
reat  property  in  a  distant  region  and  who  left  home  to  take  posses- 
on  of  it.  When  he  reached  his  property  he  first  made  himself 
cquainted  with  it.  As  he  explored  it  and  studied  its  value  he  began 
3  think  how  he  would  make  his  living  out  of  it.  The  problem  was 
ot  a  hard  one.  He  found  that  his  property  was  wonderfully  rich, 
nd  supplied  his  needs  at  the  cost  of  far  less  exertion  than  he  would 
lave  had  to  make  at  home,  for  it  was  a  fair  land,  well  watered,  well 
imbered,  abounding  in  game  and  fruits,  with  broad  meadows  for 
:attle  and  horses  and  sheep,  and  with  no  small  store  of  rare  and 
curious  minerals  and  an  outcrop  of  excellent  coal.  Life  was  easy,  and 
le  lived  lavishly  and  joyously,  after  the  initial  hard  work  of  moving 
jtt  and  building  his  house  and  raising  his  first  crops  was  over.  He 
[lad  far  more  land  than  he  could  use,  far  more  game,  and  what  he 
lacked  he  was  able  to  buy  from  home  with  furs,  with  timber,  with 
minerals,  and  with  the  surplus  of  his  crops. 

By  and  by  he  saw   and  liked  a  girl  and   finally  married  her. 

Together  they  prospered  on  the  property,  which  seemed  too  rich 

to  make  it  necessary  for  them  to  trouble  about  the  future.     Game 

was  still  plenty,  though  less  so  than  at  first;    the  timber,  though 

growing  less,  was  still  abundant  enough  to  last  longer  than  they 

could  hope  to  live;   by  breaking  new  land  they  could  always  count 

on  marvelous  crops ;   the  coal  was  a  little  harder  to  get  at,  but  still 

close  to  the  surface,  and  besides  the  man  only  dug  out  the  easiest  to 

reach,  and  when  the  earth  began  to  cave  in  he  merely  started  again 

at  a  new  place.     His  stock,  grazing  on  the  meadows,  had  trampled 

out  some  of  the  grass,  but  there  was  still  no  lack.     That  some  day 

strangers  would  possess  their  property  when  they  had  done  with  it, 

and  would  find  it  somewhat  run  down,  did  not  trouble  these  two  good 

people  at  all. 
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But  children  came  to  them  with  the  years,  and  by  and  bv  : 
children  began  to  grow  up.    Then  the  point  of  view  of  the  mii. 
his  wife  changed.    They  wanted  to  see  their  sons  and  daughters  \, 
vided  for  and  settled  on  this  property  of  theirs,  and  they  began  to  ^ 
that  what  was  enough  and  to  spare  for  them  would  not  suppr. 
their  children  in  the  same  comfort  unless  they  themselves  u.^  it  »  * 
better  foresight.    Through  thinking  of  their  children  they  wt-iv  •» 
to  live  more  in  the  future. 

They  looked  forward  and  said  to  themselves :  *'  Not  only  mu-'  ■ 
meet  our  own  needs  from  this  property,  but  we  must  see  to  it  ! 
our  children  come  in  for  their  fair  share  of  it;  so  that  after  t  ^'•. 
the  happiness  we  have  had  here  may  be  carried  on  to  fhent*  ^ 
the  family  established  itself.    The  man  became  respected,  ^ul  ^ 
children  grew  up  healthy  and  happy  around  him ;  and  when  -h  * 
fullness  of  time  he  passed  away  and  his  children  took  the  pU' 
which  he  had  stood,  because  of  his  foresight  and  care  they  ein-   • 
the  same  kind  of  prosperity  he  had  enjoyed. 

It  is  a  perfectly  simple  story;  we  all  of  us  can  name  scores  of  p- 
who  have  done  this  same  thing.    The  men  and  the  women  who  «!«• 
are  not  famous,  are  not  regarded  as  remarkable  in  any  way:  «^ 
are  simply  good,  everyday,  average  citizens,  who  are  carrying  «  * 
the  duties  of  the  average  citizen. 

WHAT  WE  HAVE  DONE  WITH  OTSU  NATIONAL  HESOVBCES 

Once  upon  a  time  there  was  a  young  nation  which  left  it^  Im* 
and  moved  on  to  a  new  continent.     As  soon  as  the   people  «"' 
formed  the  first  settlements  began  to  examine  the  value  and  coinl:i 
of  this  new  continent,  they  found  it  marvelously  rich  in  every  |h> 
resource.    The  forests  were  so  vast  that,  in  the  early  days,  thej 
not  a  blessing,  but  a  hindrance.    The  soil  was  so  rich  and  therr  "^ 
so  much  of  it  that  they  were  able  at  first  only  to  cultivate  the  ed^^ '  • 
their  great  property.    It  was  quite  plain  to  these  people  in  tlie  »-.. 
times  that,  however  much  land  they  might  cover,  however  mucL  ti- 
might  waste,  there  was  always  going  to  be  plenty  left.     As  tiiuf  «• 
on  they  discovered  greater  and  greater  resources.    They  found  "• 
derfuUy  rich  deposits  of  metallic  ore;  great  oil  and  gas  fieW**  » 
vast  stretches  of  the  richest  bituminous  and  anthracite  coal  U. 
noble  rivers  flowing  through  broad  expanses  of  meadow ;  rich  allu' 
prairies;  great  plains  covered  with  countless  herds  of  buffalo  . 
antelope;  mountains  filled  with  minerals;  and  everywhere  oppon. 
ties  richer  than  any  nation  had  ever  found  elsewhere  before. 

They  entered  into  this  vast  possession  and  began  to  use  it  r»r 
did  not  need  to  think  much  about  how  they  used  their  coal,  or  • 
or  timber,  or  water — ^they  would  last — and  they  began  to  eiicn». ' 
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on  the  supply  with  freedom  and  in  confidence  that  there  would 
always  be  plenty.  The  only  word  with  which  they  described  what 
they  had,  when  they  talked  about  it,  was  the  word  "  inexhaustible." 

Let  lis  see  for  a  moment  what  the  course  of  development  of  this 
young  nation  was.  First  of  all  they  needed  men  and  women  to  set- 
tle on  the  land  and  bring  up  children  and  have  a  stake  in  the  coun- 
try. That  was  absolutely  necessary  before  there  could  develop  the 
great  nation  which  some  of  them  saw  ahead.  As  the  population 
spread  there  arose  a  need  that  great  systems  of  transportation 
should  be  built  to  knit  the  country  together  and  provide  for  the 
interchange  of  its  products.  These  railroads  called  for  iron,  coal, 
and  timber  in  great  quantities.  Then  began  an  unprecedented  de- 
mand upon  the  forests.  They  could  not  build  those  transcontinental 
railroad  lines  without  millions  upon  millions  of  railroad  ties  cut 
from  the  forests  of  the  country;  and  they  could  not  mine  the  iron 
and  coal  except  as  the  forests  gave  them  the  means  of  timbering  their 
mines,  transporting  the  ore,,  and  disposing  of  the  finished  product. 
The  whole  civilization  which  they  built  up  was  conditioned  on  iron, 
coal,  and  timber.  As  they  developed  their  continent,  richer  than 
any  other,  from  the  east  coast  to  the  west,  new  resources  became 
revealed  to  them,  new  interests  took  possession  of  them,  and  they 
used  the  old  resources  in  new  ways.  In  the  East,  the  rivers  meant 
to  them  only  means  of  transportation;  in  the  West  they  began  to 
see  that  the  rivers  meant  first  of  all  (irops;  that  they  must  put  the 
rivers  on  the  land  by  irrigation  before  they  could  grow  wheat,  alfalfa, 
fruits,  sugar  beets,  and  other  crops  that  make  the  West  rich.  They 
found  that  to  feed  the  vast  population  which  had  grown  up  in  the 
East  they  must  have  the  vast  ranges  of  the  West  to  grow  meat.  They 
found  that  the  resources  of  soil  and  water  which  produced  the  wheat, 
the  cotton,  and  the  meat — of  iron  and  coal,  and  of  timber,  together 
made  up  the  working  capital  of  a  great  nation,  and  that  the  na- 
tion could  not  grow  unless  it  had  all  of  these  things.  In  taking 
possession  of  them  our  nation  used  them  with  greater  effectiveness, 
greater  energy  and  enterprise,  than  any  other  nation  had  ever  shown 
before.  Nothing  like  our  growth,  nothing  like  our  wealth,  nothing 
like  the  average  happiness  of  our  people  can  be  found  elsewhere; 
and  the  fundamental  reason  for  this  is,  on  the  one  side,  the  vast  natu- 
ral resources  which  we  had  at  hand,  and  on  the  other  side  the  char- 
acter, ability,  and  power  of  our  people. 

Now  what  have  we  done  with  these  resources  which  have  made  us 
great,  and  what  is  the  present  condition  in  which  this  marvelously 
vigorous  nation  of  ours  finds  itself?  The  keynote  of  our  timas  is 
'^  development."  Ever}-  man  from  Xew  York  to  San  Francisco  looks 
to  the  development  of  the  natural  resources  to  produce  the  advantages 
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and  the  opportunities  he  wants  for  his  neighbors  and  hk  fr^ 
Anyone  who  questions  the  wisdom  of  any  of  the  methods  we  are  • 
in  bringing  that  development  to  pass,  because  he  believes  we  tP» "  • 
ing  mistakes  that  will  be  expensive  later  on,  is  in  danger  of  beiiif 
sidered  an  enemy  to  prosperity.    He  is  in  danger  of  having  it  ik  -r 
of  him  that  he  does  not  take  pride  in  our  great  aohievanent^  ••• 
he  is  not  a  very  good  American.     But  in  reality  it  is  no  sign  tn' . 
man  lacks  pride  in  the  United  States  and  the  wonderful  thing!'  •« 
people  have  done  in  developing  this  gi-eat  country  because  he  r  ■• 
to  see  that  development  go  on  indefinitely.     On  the  oontroy,  «• 
patriotism  and  pride  in  our  country  make  it  the  first  of  all  dnti*^  ■ 
see  that  our  nation  shall  continue  to  prosper.     In  sober  tnith,  wt  ^» 
brought  ourselves  into  a  condition  in  which  the  very  serious  diftk 
tion  of  some  of  our  most  necessary  resources  is  upon  us. 

WHAT  WE  EACE. 

iy>re8t  reaources. — A  third  of  the  land  surface  of  this  oonntTT  n- 
originally  covered  with  what  were,  all  in  all,  the  most  magni:^  - 
forests  of  the  globe — a  million  square  miles  of  timberland.    Ir.  "^ 
short  time,  as  time  counts  in  the  life  of  nations,  we  have  been  herv  r- 
have  all  but  reached  the  end  of  these  forests.     We  thought  it  m 
portant  until  lately  that  we  have  been  destroying  by  fire  as  n 
timber  as  we  have  used.     But  we  have  now  reached  the  point  » ' 
the  growth  of  our  forests  is  but  one-third  of  the  annual  cut  '' 
we  have  in  store  timber  enough  for  only  twenty  or  thirty  ye^r « 
our  present  rate  of  use.     This  wonderful  development,  which  »" 
have  been  impossible  without  the  cutting  of  the  forests,  has  hn»^ 
us  where  we  really  face  their  exhaustion  within  the  present  p*  •  - 
tion.     And  we  use  five  or  six  times  as  much  timber  per  capitj  » 
the  European  nations.     A   timber   famine   will  touch  every  t. 
woman,  and  child  in  all  the  land;  it  will  affect  the  daily  hfeof  ^-^'^ 
one  of  us ;  and  yet  without  consideration,  without  forecasts  and  ' 
out  foresight,  we  have  placed  ourselves,  not  deliberately  but  tkivir 
lessly,  in  a  position  where  a  timber  famine  is  one  of  the  inenr* 
events  of  our  near  future. 

Canada  can  not  supply  us,  for  she  will  need  her  timber  her- 
Siberia  can  not  supply  us,  for  the  timber  is  too  far  from  water  tn: 
portation.  South  America  can  not  supply  us,  because  the  Umbrr  • 
that  vast  continent  are  of  a  different  character  from  those  »f  ' 
and  ill  adapted  to  our  need.  We  must  suffer  because  we  hav«  ti" 
lessly  wasted  the  forest,  this  great  fundamental  condition  of  ^mk'*-*^ 
It  is  impossible  to  repair  the  damage  in  time  to  escape  much  ^nS*rf: 
although  not  too  late  to  work  hard  to  reduce  it  as  much  as  weii'- 
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Snerals,  oil,  and  natural  gas. — But  f oi«sts  only  begin  the  story  of 

impaired  capital.     Our  anthracite  coals  are  said  to  be  in  danger 

ixhaustion  in  fifty  years,  and  our  bituminous  coals  in  the  begin-. 

jf  of  the  next  century ;  some  of  our  older  oil  fields  are  already  ex- 

sted ;  the  natural  gas  has  been  wasted,  burning  night  and  day  in 

ly  towns  until  the  supply  has  failed.    Our  iron  deposits  grow  less 

^  year.     Our  ranges  in  the  West,  from  which  we  first  drove  the 

falo  to  cover  them  again  with  cattle  and  sheep,  are  capable  of 

porting  but  about  one-half  what  they  could  under  intelligent 

nagement,  and  ihe  price  of  beef  is  raised  accordingly.     Nearly 

ry  one  of  our  wonderful  resources  we  have  used  without  reason- 

e  foresight  or  reasonable  care,  and  as  each  becomes  exhausted  a 

vier  burden  of  hardship  will  be  laid  upon  us  as  a  people. 

low  what  is  our  remedy?     The  remedy  is  the  perfectly  simple 

I  of  common  sense  applied  to  national  affairs  as  common  sense  is 

)lied  to  personal  affairs.    This  is  no  abstruse  or  difficult  question. 

'.  have  hitherto  as  a  nation  taken  the  same  course  as  did  at  first 

young  man  who  came  into  possession  of  his  new  property.     It  is 

16  for  a  change. 

[f  is  true  that  some  natural  resources  renew  themselves  while  others 
not.  Our  mineral  resources  once  gone  are  gone  forever.  It  may 
pear,  therefore,  at  first  thought  that  conservation  does  not  apply 
them  since  they  can  be  used  only  once.  But  this  is  far  from  being 
i  fact.  Methods  of  coal  mining,  for  instance,  have  been  permitted 
this  country  which  take  out  on  the  average  but  half  of  the  coal, 
ken  in  a  short  time  the  roof  sinks  in  on  the  other  half,  which 
?reafter  can  never  be  mined.  Oil  and  natural  gas  also  have  been 
d  are  being  exploited  with  great  waste  and  as  though  there  never 
iild  be  an  end  to  them.  The  forests  we  can  replace  at  great  cost 
d  with  an  interval  of  suffering. 

Sk)il  waste. — The  soil  which  is  washed  from  the  surface  of  our 
ruis  every  year  to  the  amount  of  a  billion  tons,  making,  with  the 
rther  loss  of  fertilizing  elements  carried  away  in  solution,  the 
aviest  tax  the  farmer  has  to  pay,  may  in  the  course  of  centuries  be 
placed  by  the  chemical  disintegration  of  the  rock;  but  it  is  de- 
ledly  wiser  to  keep  what  we  have  by  careful  methods  of  cultivation, 
e  may  very  profitably  stop  putting  our  farms  into  our  streams,  to 
dug  out  at  great  expense  thi-ough  river  and  harbor  appropriations, 
rtile  soil  is  not  wanted  in  the  bed  of  a  stream,  and  it  is  wanted  on 
p  surface  of  the  farms  and  the  forest-covered  slopes  of  the  moun- 
ins.  Yet  we  spend  millions  upon  millions  of  dollars  every  year 
moving  from  our  rivers  what  ought  never  to  have  got  into  them. 

WASTE  TH&OTTOH  PIECEMEAL  FLANNINa. 

Besides  exhausting  the  unrenewable  and  impairing  the  renewable 
sources,  we  have  left  unused  vast  resources  which  ^re  capable  of 
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adding  enormously  to  the  wealth  of  the  country.     Our  ^roc- 
been  used  in  the  West  mainly  for  irrigation  and  in  the  East  cu 
for  navigation.     It  has  not  occurred  to  us  that  a  stream  is  n: 
not  merely  for  one,  but  for  a  considerable  number  of  uses:  tk;* 
uses  are  not  mutually  exclusive,  and  that  to  obtain  the  full  U 
of  what  the  stream  can  do  for  us  we  should  plan  to  develop  i 
uses  together.    For  example,  when  the  National  Govemmcni ' 
dams  for  navigation  on  streams,  it  has  often  disregarded  the  :»--• 
use,  for  power,  of  the  water  that  flows  over  those  dams.    Et^  ■ 
say  that  many  hundred  thousand  horsepower  are  going  to  va-t- 
Government  dams  in  this  way.    Since  a  fair  price  for  power.  ^ 
it  is  in  demand,  is  from  $20  to  $80  per  horsepower  annuailj.  :*  * 
be  seen  that  the  Government  has  here,  developed,  yet  lying  . 
resource  capable,  under  the  right  conditions,  of  adding  enon 
to  the  national  wealth.     So  also  in  developing  the  western  -»."• 
for  irrigation,  in  many  places  irrigation  and  power  might  b^  ^ 
to  go  hand  in  hand. 

DAITOEB  OF  MONOPOLY. 

If  the  public  does  not  see  to  it  that  the  control  of  water  !••*  ' 
kept  in  the  hands  of  the  public,  we  are  certain  in  the  near  fi*:' 
find  ourselves  in  the  grip  of  those  who  will  be  able  to  control. « * 
monopoly  absolutely  without  parallel  in  the  past,  the  dailr  1  f 
our  people.    Let  us  suppose  a  man  in  a  western  town,  in  a  rv 
without  coal,  rising  on  a  cold  morning,  a  few  years  henoe.  « 
invention  and  enterprise  have  brought  to  pass  the  things  whi-i 
can  already  foresee  as  coming  in  the  application  of  electricitv 
turns  on  the  electric  light  made  from  water  power;  hij^  breakfi- 
cooked  on  an  electric  stove  heated  by  the  power  of  the  streaniv  - 
morning  newspaper  is  printed  on  a  press  moved  by  electricii]^  t 
the  streams;  he  goes  to  his  office  in  a  trolley  car  moved  by  ele*:: 
from  the  same  source.    The  desk  upon  which  he  writes  his  letter- 
merchandise  which  he  sells,  the  crops  which  he  raises,  will  hn 
brought  to  him  or  will  be  taken  to  market  from  him  in  a  frei:r-' 
moved  by  electricity.    His  wife  will  run  her  sewing  machinr  •»' 
chum,  and  factories  will  turn  their  shafts  and  wheels,  by  thf  - 
power.    In  every  activity  of  his  life  that  man  and  his  family  r^ 
neighbors  will  have  to  pay  toll  to  those  who  have  been  able  to  m" 
lize  the  great  motive  power  of  electricity  made  from  water  pc'«- 
that  monopoly  is  allowed  to  become  established.    Never  bef<tf>*  * 
history  of  this  or  any  other  free  country  has  there  existed  Hy  [• 
bility  of  such  intimate  daily  friction  between  a  monopoly  aad  <^ 
of  the  average  citizen. 

It  has  not  yet  occurred  to  many  of  our  people  that  this  grnt  :* 
should  be  conserved  for  the  use  of  the  public.    We  have  rtpr- 
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I  thing  to  be  given  away  to  any  man  who  would  take  it.  We  have 
ried  over  our  point  of  view  derived  from  the  early  conditions  when 
vas  a  God-send  to  have  a  man  come  into  the  country  to  develop 
\rGr  and  we  were  willing  to  give  him  anything  to  induce  him  to 
ic^.  We  have  carried  over  that  point  of  view  into  a  time  when  the 
a<l  of  a  monopoly  of  this  kind  ought  to  be  in  the  mind  of  the  aver- 

man  everywhere.    That  is  an  instance  of  a  resource  neglected 
ui  the  point  of  view  of  the  public. 

A  HEW  ponrr  of  view. 

)ut  this  is  a  time  to  consider  not  one  resource  but  all  resources 
ether.  Already  here  and  there  small  associations  of  citizens  have 
onie  possessed  of  certain  facts,  and  have  begun  to  work  at  cer- 
n  sides  of  what  is  fundamentally  one  great  problem.  We  have 
Irainage  association,  whose  object  is  to  make  habitable  millions 
Dn  millions  of  acres,  now  lying  waste  in  swamps  all  over  the  coun- 
,  but  capable  of  supporting  in  comfort  millions  of  people.  We 
ve  forestry  associations,  waterway  associations,  irrigation  associa- 
Tis,  aasociations  of  many  kinds  touching  this  problem  of  conserva- 

II  at  different  points,  each  endeavoring  to  benefit  the  common  weal 
mg  its  own  line,  but  each  interested  only  in  its  own  particular 
?ee  of  the  work  and  unaware  that  it  is  attacking  the  outside,  not 
I  heart  of  the  problem.  Now  a  greater  thing  is  opening  out  in 
e  sight  of  the  people.  This  problem  of  the  conservation  of  natural 
sources  is  a  single  question.  Each  of  these  various  bodies  that 
ve  been  working  at  different  phases  of  it  must  come  together  on 
hservation  as  a  common  platform.  By  the  joining  of  these  units 
J  shall  have  a  mass  of  intelligent,  interested,  public-spirited  citi- 
es anxious  to  adopt  a  new  point  of  view  about  this  country  of  ours. 
That  is  the  crux  of  the  whole  matter — a  new  point  of  view  about 
r  country.  We  have  been  so  busy  getting  rich,  developing  and 
owing,  so  proud  of  our  growth,  that  we  have  let  things  go  on  until 
me  intolerable  abuse  has  driven  us  to  inmiediate  action.  It  is  time 
at  we  put  an  end  to  this  kind  of  opportunism,  of  mere  drifting, 
'e  must  take  the  point  of  view  taken  by  the  average  prudent  busi- 
?ss  man,  or  man  in  any  walk  of  life  who  has  property  and  is 
terested  in  it.  What  the  average  man  does  in  his  own  affairs  is  to 
>resee  trouble  and  avoid  it  if  he  can.  What  this  nation  of  ours  is 
Ding  in  this  fundamental  matter  of  natural  resources  is  to  run  right 
ito  trouble  head  down  and  eyes  shut,  and  so  make  that  trouble  in- 
^itable  before  taking  any  step  to  prevent  it.  But  it  should  not  take 
>ng  to  reach  the  stage  of  national  thought  where  we  shall  deliber- 
tely  plan  to  avoid  the  difficulties  which  can  be  foreseen,  if  only  we 

III  bring  together  all  who  have  already  begun  to  concern  themselves 
'ith  one  or  another  aspect  of  the  conservation  problem. 
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THE  PBOBLEM  BEFOSE  VS. 

This  nation  has,  on  the  continent  of  North  America,  three  and  a 
half  million  square  miles.  What  shall  we  do  with  it?  How  can  we 
make  ourselves  and  our  children  happiest,  most  vigorous  and  efficient, 
and  our  civilization  the  highest  and  most  influential,  as  \fe  ure 
that  splendid  heritage?  Ought  not  the  nation  to  undertake  to  an- 
swer that  question  in  the  spirit  of  wisdom,  prudence,  and  foresight  ? 
There  is  reason  to  think  we  are  on  fhe  verge  of  doing  this  very 
thing.  We  are  on  the  verge  of  saying  to  ourselves:  "  Let  us  do  the 
best  we  can  with  our  natural  resources;  let  us  find  out  what  we 
have,  how  they  can  best  be  used,  how  they  can  best  be  conserved. 
Above  all,  let  us  have  clearly  in  mind  the  great  and  fundamental  fact 
that  this  nation  will  not  end  in  the  year  1950,  or  a  himdred  years  after 
that,  or  five  hundred  years  after  that ;  that  we  are  just  beginning  a 
national  history  the  end  of  which  we  can  not  see,  since  we  are  still 
young."  In  truth  we  are  at  a  critical  point  in  that  history.  A> 
President  Roosevelt  has  said,  we  are  at  the  turning  of  the  ways.  We 
may  pass  on  along  the  line  we  have  been  following,  exhaust  our 
natural  resources,  continue  to  let  the  future  take  care  of  itself;  or 
we  may  do  the  simple,  obvious,  common-sense  thing  in  the  interest  of 
the  nation,  just  as  each  of  us  does  in  his  own  personal  affairs. 

On  the  way  in  which  we  decide  to  handle  this  great  possession 
which  has  been  given  us,  on  the  turning  which  we  take  now,  haiisr^ 
the  welfare  of  those  who  are  to  come  after  us.  Whatever  success  ^« 
may  have  in  any  other  line  of  national  endeavor,  whether  we  regulaif 
trusts  properly,  whether  we  control  our  great  public  service  corpora 
tions  as  we  should,  whether  capital  and  labor  adjust  their  relatioi^ 
in  the  best  manner  or  not — whatever  we  may  do  with  all  these  anl 
other  such  questions,  behind  and  below  them  all  is  this  fundameuta! 
problem,  Are  we  going  to  protect  our  springs  of  prosperity,  oui 
sources  of  well-being,  our  raw  material  of  industry  and  commenv. 
and  employer  of  capital  and  labor  combined;  or  are  we  going  to 
dissipate  them  ?  According  as  we  accept  or  ignore  our  responsibility 
as  trustees  of  the  nation's  welfare,  our  children  and  our  children- 
children  for  uncounted  generations  will  call  us  blessed,  or  will  la/ 
their  suffering  at  our  doors.  We  shall  decide  whether  their  lives,  on 
the  average,  are  to  be  lived  in  a  flourishing  country,  full  of  all  that 
helps  to  make  men  comfortable,  happy,  strong,  and  effective,  <>r 
whether  their  lives  are  to  be  lived  in  a  countrv  like  the  iniserah> 
outworn  regions  of  the  earth  which  other  nations  before  us  ha^»' 
possessed  without  foresight  and  turned  into  hopeless  deserts.  W- 
are  no  more  exempt  from  the  operation  of  natural  laws  than  are  il*" 
people  of  any  other  part  of  the  world.  When  the  facts  are  squan»h 
before  us,  when  the  magnitude  of  the  interests  at  stake  is  clear\\ 
before  our  people  it  will  surely  be  decided  aright. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Dbpaktmbnt  of  Aoriculturk, 

Bureau  of  Biological  Sur^ft^, 
Washington,  D.  C,  May  JK  /> 

Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  the  ran  . 
of  silver  foxes.    As  civilization  encroaches  on  the  breeding  gnHjr 
of  wild  animals  the  supply  of  fur  steadily  diminishes  and  the  p: 
correspondingly  advances.    If  furs  as  articles  of  use  and  adonuDr 
are  not  soon  to  disappear  from  general  use,  methods  must  be  deri^ 
for  raising  fur-bearing  animals  in  confinement    This  subject  is  c-^^ 
being  investigated  by  the*  Biological  Survey.    The  present  bulk- 
furnishes  information  as  to  the  possibilities  of  the  propagttico 
•  silver,  or  silver-black,  foxes  and  the  best  methods  of  c<H)ductiiif:  t:- 
business.    The  silver-black  fox  is  one  of  the  highest  priced  of  f* 
bearers,  and  hence  offers  a  tempting  field  for  experiment   Tlie  l«^ 
ness  of  raising  this  animal  is  believed  to  promise  fair  if  not  hr: 
returns  for  skill,  experience,  and  the  investment  of  moderate  cipiu 
I  recommend  that  this  report  be  published  in  the  Farmers'  Bollft 
series. 

Respectfully,  C.  Hart  Mrrruil 

Chief  J  Biological  Sun>  • 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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SILVER  FOX  FARMINCx. 


INTBODUCTION. 

Of  all  the  products  derived  from  wild  animals,  furs  are  the  most 
useful  and  valuable.  Indispensable  to  primitive  man,  they  are 
scarcely  less  important  to  the  most  civilized,  for  in  warmth,  beauty, 
and  durability  no  manufactured  fabrics  excel  them.  But  expanding 
civilization  is  steadily  diminishing  the  supply  of  furs,  both  by  in- 
creasing the  demand  and  by  encroaching  upon  the  territory  in  which 
they  are  produced.  Many  furs,  like  ivory,  whalebone,  and  other 
natural  commodities,  already  are  so  scarce  that  the  demand  for  them 
is  met  largely  by  the  substitution  of  inferior  products.  Activity  in 
the  pursuit  of  fur-bearing  animals  and  development  of  system  in 
handling  and  marketing  the  furs  have  reached  a  degree  scarcely  to  be 
surpassed.  Therefore  the  growing  and  world-wide  demand  for  furs 
of  high  quality  can  be  met  only  by  increasing  the  number  of  the 
animals  producing  them.  This  at  once  suggests  that  fur  bearers  may 
be  propagated  in  confinement,  and  that  by  this  means  an  important 
industry  may  be  developed.  The  idea  is  not  new,  for  the  domestica- 
tion of  fur-bearing  animals  has  been  the  subject  of  considerable 
thought  and  experiment  in  the  past.  Most  of  the  ^rly  enterprises 
were  devoted  to  the  smaller  and  less  valuable  animals,  as  skunks  and 
minks,  and  seldom  advanced  beyond  theoretical  or  experimental 
f^tages;  but  results  of  considerable  importance  have  been  obtained 
recently  with  the  blue  fox  in  Alaska  and  with  the  silver  fox  in 
eastern  North  America. 

The  Biological  Survey  as  yet  has  not  investigated  the  Alaska  blue 
fox  industry,  but  a  study  of  silver  fox  raising  has  been  made,  in  the 
course  of  which  a  number  of  persons  engaged  in  the  business  were 
visited  and  their  methods  examined.**  From  this  study  it  appears 
that  although  many  experiments  have  failed,  a  few  have  succeeded  to 
an  extent  indicating  important  possibilities  for  the  future.  It  may 
be  stated,  however,  that  success  is  not  due  to  following  any  set  of 
rules,  since  much  depends  upon  the  personal  fitness  of  the  one  con- 
ducting the  undertaking.     It  is  to  be  remembered  also  that  as  a  busi- 

*  At  the  request  of  many  of  them  the  names  of  these  fox  breeders  are  with- 
held, but  thanks  are  due  to  all  of  them  for  the  facilities  and  Information  which 
they  eoiirteonsly  furnished. 
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ness  fox  raising  is  still  in  the  experimental  stage,  and  that  eren  the 
most  successful  breeders  are  subject  to  a  percentage  of  failure. 

THE  SILVER  FOX. 

The  name  "  silver  fox/'  as  commonly  used  by  furriers,  includes  tb' 
dark  phases  of  the  ordinary  red  fox,  variously  called  silver,  silver- 
gray,  silver-black,  or  black.    The  animal  is  the  common  fox  (Vulpt'^ 
fulvtis)  of  northern  North  America,  the  crafty  Reynard  of  the  book^ 
closely  allied  to  the  European  fox.    It  should  not  be  confused  with  the 
gray  fox,  or  tree  fox,  of  the  southern  part  of  the  United  States,  a  ven* 
different  animal,  the  fur  of  which  has  comparatively  little  value. 
Naturalists  distinguish  several  species  and  subspecies,  the  character^ 
of  which  are  not  important  in  the  present  connection.    The  color  of 
the  red  fox  of  the  northeastern  States  and  of  its  allies  of  the  colder 
parts  of  North  America  varies  from  red  to  black,  and  these  ex- 
tremes, with  the  gradations  between  them,  form  four  more  or  less 
distinct  phases,  respectively  known  as  red,  cross  (or  patch),  silver, 
and  black.     In  the  red  phase  the  animal  is  entirely  rich  fulvouN 
except  restricted  black  markings  on  the  feet  and  ears,  a  white  area 
at  the  end  of  the  tail,  and  certain  white-tipped  hairs  on  the  back 
and  rump.    From  this  phase  to  the  next  the  black  increases  in  exter.t 
until,  in  the  typical  cross  fox,  the  black  predominates  on  the  feet, 
legs,  and  underparts,  while  fulvous  overlaying  black  covers  most  of 
the  head,  shoulders,  and  back.    A  gradual  increase  of  the  black  and 
elimination  of  the  fulvous  or  its  replacement  by  white  brings  us  U* 
the  next  phase,  the  silver   (or  silver-gray),  in  which  no  fulvcw^ 
appears,  the  eptire  pelage  being  dark  at  the  base  and  heavily  or 
lightly  overlain  with  grayish  white.     Silver  foxes  vary  from  tho-** 
in  which  the  color  is  entirely  grizzled  to  those  in  which  it  is  entirely 
black,  except  a  few  white-tipped  hairs  on  the  back  and  rump.    Finall} . 
in  the  black  phase,  the  white  is  absent  from  all  parts  except  the  tip 
of  the  tail,  which  is  white  in  all  phases.    The  red  phase  is  miK^ 
more  abundant  than  the  others,  but  the  three  interbreed  freelv,  ani 
wherever  one  occurs  occasional  examples  of  the  others  also  may  t-?' 
expected.    In  general  the  cross  fox  is  fairly  common,  the  silver-gra; 
is  comparatively  scarce,  and  the  pure  black  is  excessively  rare.    Tin 
prices  usually  paid  for  skins  of  the  different  phases  vary  accordir  -j. 
to  the  relative  scarcity  of  the  animals.    Thus  red  fox  skins  comnianl 
only  a  moderate  price,  cross  foxes  are  somewhat  higher,  silver  fox**- 
are  several  times  higher,  and  pure  black  skins  are  exceedingly  vah: 
able,  being  higher  priced  than  any  other  fur  except  sea  otter.« 

**  The  following  prices  are  quoted  on  fox  skins  (northeastern)   in  the  V' : 
Trade  Review  for  January,  1908 :  Red  fox.  $1.50  to  $3.50 ;  cross  fox,  $4  to  5- 
silver  fox,  $50  to  $250.     These  prices  are  low,  and  indicate  only  tlie  rt»Uti*- 
values  of  the  three  color  phases.    Much  higher  prices  are  frequently  fwld  f*  * 
slcins  of  extra  quality,  esitecially  for  high  grade  silver  fox  skins. 
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Since  the  animals  are  essentially  alike  in  habits  and  in  all  respects 
except  color,  it  is  evident  that  silver  foxes  can  be  bred  as  easily  as 
red  ones  and  at  a  much  greater  profit,  provided  they  breed  true  to 
color.  Therefore,  although  some  attention  has  been  given  to  raising 
red  and  cross  foxes,  efforts  to  breed  the  more  valuable  silvers  have 
l)een  more  persistent. 

HI8T0BT  OT  SILVJUt  VOX.  BRKlfiDIKQ. 

Foxes,  especially  red  foxes,  have  been  kept  alive  in  zoological  col- 
lections and  by  private  individuals  since  early  historic  times.    Owing 
to  the  value  of  its  fur,  however,  the  silver  fox  seldom  has  been  con- 
fined longer  than  necessary  for  it  to  attain  marketable  condition.    The 
persons  most  likely  to  obtain  the  live  animals  have  been  farmers  and 
woodsmen,  to  whom  immediate  returns  were  of  such  importance  that 
few  cared  to  risk  experimentation  for  the  sake  of  future  profits.    Only 
in  recent  years  and  in  most  cases  only  after  experience  with  the  less 
valuable  red  foxes  have  serious  attempts  been  made  to  raise  silver 
foxes.    Of  some  twenty  parties  known  to  have  engaged  in  breeding 
them,  one  began  fifteen  years  ago  and  another  eight  years  ago,  while 
all  the  others  undertook  the  business  within  the  last  five  years.    Those 
who  have  persevered  in  spite  of  early  failures  have  in  the  end  attained 
considerable  success.    Some  have  become  discouraged  and  have  dis- 
continued after  a  few  years,  while  others  are  now  just  beginning  and 
their  experience  is  too  slight  to  be  of  much  value  in  determining  the 
practicability  of  the  business.    Most  of  them  are  men  of  small  means 
living  in  sparsely  settled  regions.    Their  original  stock  has  been 
obtained  chiefly  by  taking  the  young  from  the  dens  of  wild  foxes.     In 
some  cases  small  stock  companies  have  been  formed  and  considerable 
sums  of  money  invested  in  land,  equipment,  and  breeding  stock.    For 
reasons  explained  later  (p.  18),  most  of  these  companies  have  failed. 
Thus  far,  the  breeding  of  silver  foxes  has  been  carried  on  chiefly  in 
the  State  of  Maine  and  in  the  Canadian  Maritime  Provinces — New 
Brunswick,  Nova  Scotia,  and  Prince  Edward  Island.    It  has  been 
undertaken  to  some  extent  also  in  Michigan,  Alaska,  Labrador,  and 
Newfoundland. 

ABBA  8TJITBD  FOB  FOX  PABMIKO. 

The  natural  habitat  of  red,  cross,  and  silver  foxes  includes  the 
greater  part  of  northern  North  America,  from  the  central  United 
States  northward  to  and  including  the  border  of  the  treeless  tundra. 
The  red  phase  inhabits  nearly  all  this  region,  but  the  silver  phase, 
although  known  from  most  parts  of  it,  is  very  irregularly  distributed. 
In  general  it  is  much  more  common  in  northern  localities  than  in 
southern,  but  many  parts  of  the  north  where  red  foxes  are  abundant 
produce  silvers  only  rarely.    From  the  reports  of  wholesale  fur 
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Imyers,  it  is  learned  that  many  silver  fox  skins  of  high  quality  an- 
secured  from  Newfoundland  and  from  the  Height  of  Land,  betwet-n 
Quebec  and  the  peninsula  of  Labrador.  Con.siderable  numbers  eomr 
also  from  Alaska  and  the  Canadian  Northwest. 

It  is,  of  course,  well  known  that  pelts  of  all  fur-beariitg  animals  arv 
more  valuable  when  produced  in  northern  localities.  Furriers  learn 
from  experience  that  certain  localities  are  not  too  far  south  to  prodiicf 
valuable  furs,  but  the  conclusions  they  are  able  to  form  are  only  nf 
very  general  application.  The  ordinary  individual,  however,  is  sel- 
dom able  to  profit  by  the  experience  of  furriers  and,  especially  if  he 
chances  to  live  in  a  region  from  which  fur-bearing  animals  have  been 
extirpated,  he  is  unable  to  judge  whether  or  not  his  own  locality  i^ 


Kiij.  1. — Map  of  Ufe  looeii  la  whicb  foi 
llie  Cans  d  la  a  lone  where  conditions  a 
wtllcb  coDdilloDH  BFP  fnvoralile. 

favorably  situated  for  producing  foxes  with  valuable  pelts.  Fortu- 
nately, a  reliable  guide  to  all  such  matters  is  furnished  by  the  maps  of 
the  life  zones  of  the  United  States.  These  zones  are  transcontinental 
l>elts,  throughout  which  the  animal  and  plant  life  are  relatively  uni- 
form in  character.  To  determine  the  areas  suitable  for  fox  farming;, 
therefore,  it  is  necessary  only  to  learn  which  zones  include  localitie:- 
where  fo.xes  ai-e  known  (o  produce  superior  fur.  The  records  of  thf 
Biological  Survey  show  that  such  localities  occur  only  north  of  tlu' 
southern  Iwundary  of  the  Canadian  zone.  This  boundary,  as  shown 
on  accompanying  map  (fig.  1).  crosses  the  States  of  Maine,  Now 
Hampshire,  Vermont,  Michigan,  Wisconsin,  Minnesota,  and  Xonh 


akota,  and  extends  southward  along  the  mountains  in  New  York, 
?niisylvania,  West  Virginia,  and  in  all  the  States  of  the  Rocky 
ountain  region  and  westward.  South  of  this  line,  in  the  transition 
ne,  foxes  having  a  fair  quality  of  fur  may  be  raised,  but  the  best 
e  obtained  only  in  the  Canadian  and  more  northern  zones. 

CHABACTEB  OF  LOCATION  AND  SPACE  SEQUIBED. 

Having  decided  upon  the  latitude  and  climate  best  for  fox  raising, 
is  important  next  to  consider  the  character  of  the  exact  location  to 
■  selected.  It  is  passible  to  closely  approximate  the  conditions  un- 
■r  which  wild  foxes  live,  but  this  is  by  no  means  essential;  indeed, 
hcther  it  is  desirable  even  is  somewhat  doubtful.  If  the  inclosures 
■e  too  large,  particularly  if  they  afford  a  variety  of  conditions,  the 
ixes  may  remain  so  wild  as  to  be  unmanageable.  On  the  other 
ind,  if  the  enterprise  is  conducted  in  limited  quarters  in  a  city,  or 


Fjo.  2. — Foi  T>n)8  on  op«D  ground  near  a  (armhouBe. 

i'en  in  a  small  village,  where  the  foxes  are  often  disturbed  by  visitors, 
ley  become  restless  and  suspicious  and  do  not  breed  well.  The  best 
onditions,  therefore,  are  neifher  exactly  natural  nor  yet  too  artificial, 
'oxes  require  very  little  space  and  thrive  in  inclosures  not  more  than 

0  feet  square.  These  may  be  but  a  few  rods  from  a  farmhouse 
fig.  2),  or,  if  visitors  arc  excluded,  in  a  quiet  place  on  the  outskirts 
f  a  village.  A  total  space  of  5  acres  is  ample  for  extensive  opera- 
ions,  and  it  is  not  likely  that  more  than  2  acres  will  be  needed  for 
ny  except  a  large  and  long-established  business.  A  half  acre  will 
cconunodate  about  6  pairs  of  foxes,  which  is  quite  as  many  as  a 
leginner  should  attempt  to  handle.  The  selection  of  ground  may 
iepend  upon  circumstances,  but  effort  should  be  made  to  include 

1  few  trees  or  small  shnibs.  These  afford  shade  and  a  feeling  of 
iCclusion  and  security  to  the  animals.     Perfectly  open  ground  has 
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been  used  with  fair  success,  and  in  other  cases  yards  have  heir.  ■ 
ated  in  thick  woods  (fig.  3),     Neither  extreme  is  to  be  desih-i 
many  trees  are  better  than  none  at  all.     For  the  sake  of  el«r-:- 
sandy  soil  should  be  selected  wherever  possible. 

The  fox  farm  of  exaggerated  newspaper  account  usuaUy  h  r-; 
sented  as  occupying  a  lonely  island  or  a  vast  inclosure  of  vr\\i  j 
and  too  often  beginners  are  led  to  believe  that  such  place-  ar> 
sential.  This  is  not  the  case,  for,  although  an  ordinair  h»A  - 
is  not  quite  sufficient,  but  little  more  is  required.  Islands  h»Tf  - 
advantages  and  apparently  are  suited  to  the  requirement-^  ••{ 
foxes  in  Alaska ;  but  silver  foxes  need  close  personal  attention. « . 

can  better  br  ;■ 
in  restricteJ  j.- 
sures. 


Inclosurr-     ' 
foxes     are    r.  i 
with  >on»  "f  ' 
nianr  variM].- 
woven  -  wirr  '■ 
ing.    Nn.  in  .■ 
vanized     « n' 
>tron^  eikiiii'fi.  ■ 
not  so  dunt'i*   ' 
Xo.  H.   TTwr-- 
should  br  1. 
greater  lli«   ■ 
inch,    fot    >     , 
foxes  are  *li.' 

F,G.  X-Fax  yurds  In  thiok  wocda.  WH^le  Uir.>Ui'' 

Opening  3  ir.  - 
square.  The  fencing  should  be  about  10  feet  high  and  sunk  ir.i" 
ground  '2  feet,  while  at  the  top  2  feet  should  be  allowed  for  tn  in»  ' 
overhang  to  prevent  the  animals  from  climbing  out  The  sunken 
may  be  turned  in  1  foot  or  more,  and  flat  stones  may  be  liiJ  a' ' 
edge  to  pre\ent  escape  by  digging.  Experience  sliows  ihit  tlii-  * ' 
caution  is  rather  more  thin  is  necessary,  for  since  the  fox*  if 
escape  by  digging  only  at  the  edge  of  the  wire,  sufficient  .secun' 
obtained  by  merely  sinking  the  wire  directly  into  the  grounJ.  ' 
use  of  stones,  however,  is  usually  but  little  additional  expen*.  ■ 
way  they  are  laid  is  well  shown  in  figure  4.  The  overhangin);  ■- ' 
?.ontul  wire  is  easily  adjusted  along  the  top  of  the  fence  by  il' 
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f    cross  pieces  nti  the  posts.     This  is  essentinl,  for  foxes  are  goo<l 
iinbers,  and  in  winter  snow  often  greatly  reduces  the  distance  to 
M*   top  of  the  fence.    The  arrangement  of  subdivisions  will  neces- 
Li-ily  depend  somewhat  upon  circumstances,  but  the  general  plan 
loiild  in  most  cases  conform  to  that  shown  in  the  accompanying 
iagram  (fig.  5).     Here  a  wide  outer  court  is  provided,  separating 
le  smaller  inclosures  in  which  the  foxes  are  actually  kept  from  the 
II  fenced  area  possibly  open  to  the  public.    The  court  shown  in  thedia- 
raiii  is  only  40  feet  wide,  but  it  might  well  be  much  wider,  since  its 
l>ject  is  not  so  much  to  give  additional  security  as  to  prevent  curious 
isitors  or  stray  domestic  animals  from  annoying  the  foxes.    As  the 
>xes  may  be  annoyed  merely  by  seeing  persons  or  animals  at  a  dis- 
aiice,  it  is  best  to 
live  a  wide  outer 
ourt,     containing, 
f    possible,  bushes 
iid    trees.     This 
liter  court  may  be 
ept     locked     and 
he      inner     inclo- 
iirt's    visited   only 
•y  regular  keepers, 
o  whom  the  foxes 
r<*  accustomed.    I  f 
be  locality  be  suffi- 
ieiitly     quiet     the 
iiiler  court  may  be 
larrow  or,  in  some 
rases   no   doubt    it 
nay  safely  be  omit- 

ed,  but  the  impor-        •'"'    *-^«">"  "'  '»^  >"'-d  Bhowinn  bIodob  1o  prevent  Mcapf 

'  ,  ^  ■  Dj-  difginc 

ance    of    prevent- 

ng  annoyance  of  the  animals  can  scarcely  be  overestimated.  Often 
he  inclosures  may  be  situated  within  a  fenced  paf^ture.  Other  means 
tor  obtaining  seclusion  also  may  be  employed,  as  the  training  of 
ledges  or  the  building  of  solid  board  fences  about  6  feet  high  im- 
nediately  outside  the  wire  fences. 

The  inner  inclosures  are  of  two  kinds,  most  of  them  small  and  de- 
signed for  single  animals  or  pairs,  but  one  or  more  are  somewhat 
larger  and  intended  to  accommodate  n  number  of  foxes  at  one  time. 
Every  compartment  should  be  provided  with  doors  so  arranged  that 
nnimals  may  be  transferred  readily.  The  beginner  with  only  one  pair 
of  foxes  may  start  with  two  of  the  small  compartments  and  gradually 
add  others  as  needed,  meanwhile  keeping  in  mind  some  general  plan 
insuring  a  systematic  and  convenient  whole.    The  small  compart- 
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ments  should  be  at  least  30  feet  square.  Those  shown  in  the  diagnm 
are  30  by  40  feet  and  the  larger  runs  75  by  40  feet.  Passagewl^^ 
giving  free  access  to  all  the  compartments  should  be  4  to  6  feet  wide. 

Each  compart- 
ment should 
contain  a  small 
liouse  or  shelter 
b o .t ,  for.  al- 
though llie 
foxes  often  dijr 
natural  dens  in 
(he  ground,  they 
usually  accus- 
tom themselves 
readily  to  arlifi- 
cial  shelters.  A 
common  form 
of  these  is  nuicli 
like  a  dng  ken- 
nel and  about 
the  same  size 
(see  Rg.  SI. 
They  are  ordi- 
narily made  4 
or  5  feet  sqiiarf 
and  2  or  3  feet 
high,    with    ID 

entrance  about  C  inches  square.     A  small,  hinged  trapdoor  8  inche- 
square,  giving  the  keeper  access  to  the  inside,  may  be  provided  on 
the  back  of  the  house,  but  this  is  seldom  needed,  and  its  alienee 
removes  the  temp- 
tation to  disturb  a 
parent     fox    at    a 
critical  time.    Sev- 
eral    other     forms 
also  are  used,  espe- 
cially    some     con- 
trived  with   refer- 
ence to   the  exclu- 
sion    of    light. 
These  maybemiide 
of  boxes  or  barrels  to  which  are  attached  closed  passages  about  ;; 
feet  long,  with  a  single  or  a  double  elbow  at  the  end   (see  figs.  «'■ 
and  7).    These  furnish  retreats  more  nearly  like  a  natural  fos 
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I  tlian  the  kennels,  but  it  is  doubtful  if  they  are  superior.  No 
ting  material  is  needed  inside  the  boxes,  as  the  old  foxes  either 
without  or  provide  themselves  from  refuse  in  their  inclosure. 

POOD. 

?Vild  foxes  eat  a  great  variety  of  food,  including  mice,  rabbits, 
<ls,  and  insects,  such  as  grasshoppers,  crickets,  and  beetles.  At 
tain  seasons  large  quantities  of  berries  are  eaten.  Meat,  therefore, 
only  part  of  their  natural  diet.  Many  fox  breeders,  failing  to 
og-nize  this  fact,  have  fed  meat  largely  or  exclusively.  Although 
s  is  not  always  followed  by  bad  results,  it  is  much  better  to  supply 
*  foxes  with  a  mixed  diet,  including,  besides  meat,  such  food  as 
3ad,  milk,  table  scraps,  or  manufactured  dog  biscuits,  all  of  which 
i  relished.  Indeed,  foxes,  like  dogs,  are  almost  omnivorous,  and 
ere  is  less  danger  in  any  particular  kind  of  food  than  in  too  large 
antities  at  irregular  intervals.  Overfeeding  is  a  very  common 
juble  and  pro- 
ices  fat,  sluggish 
lima  Is  that  do 
>t  breed  well. 
[le  normal  weight 
■  a  healthy  fox 
from  6  to  9 
)unds;  so  ani- 
als    weighing 

ore  than  10 
3unds  are  too  fat. 
iTien  excessively 
It  they  may  weigh 
5  much  as  16  pounds.  Overfat  animals  are  sometimes  produced  by 
Beping  a  number  in  one  inclosure,  making  it  possible  for  the  boldest 
r  tamest  to  get  more  than  his  share  of  food. 

It  is  always  to  be  remembered  that  foxes  in  confinement  require 
3  much  care  as  other  animals.  But  it  is  a  strange  fact  that  the  ex- 
erienced  stock  raiser,  who  knows  full  well  what  disastrous  results 
ollow  when  his  horses  or  cattle  get  free  access  to  the  grain  bin,  will 
nhesitatingly  throw  a  whole  carcass  to  his  foxes  and  let  them  gorge. 
)ince  this  does  not  kill  them  at  once,  or  make  them  visibly  sick,  and 
ince  they  are  supposed  to  feed  in  this  way  in  the  wild  state,  he  sees 
lothing  wrong  in  it,  especially  as  it  saves  the  trouble  of  daily  attend- 
ince.  If  for  no  other  reason,  a  regular  daily  ration  is  preferable 
0  irregular  feeding  because  it  necessitates  a  more  constant  and  inti- 
nate  relation  between  the  keeper  and  his  charge.  It  is  a  good  plan, 
lowever,  to  give  them  bones  with  little  meat  on  them  now  and  then, 
ipon  which  they  may  gnaw  indefinitely.     Occasionally  they  may  be 
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regaled  with  tidbits  consisting  of  small  wild  mammals,  a>  r. 

woodchucks,  rats,  mice,  and  other  animals  likely  to  be  captuivi . 

the  farm.     Fresh  drinking  water,  of  course,  should  be  suppli*-!  . 

larly.    If  a  spring  or  other  natural  water  supply  can  be  il-. 

within  the  yards  much  labor  is  saved. 

A  fair  daily  allowance  for  each  fox  is  one-fourth  of  a  jk*.' 

meat  and  a  small  handful  of  miscellaneous  scraps.    One  of  tLt 

successful  breeders  feeds  a  quarter  of  a  pound  of  meat  and  a 

of  skim  milk  daily.     Another  varies  the  meat  diet  with  a  ^  * 

hoecake  made  of  com  meal  and  sour  milk.    The  meat  nseJ  l*  '- 

or  mutton  in  the  form  of  butcher's  scraps,  unsalable  part?,  .ti. 

like,  or,  most  commonly,  horse  meat  procured  especially  for  th- 

pose.     Horse  meat  is  very  satisfactory  food  for  foxes  and  ey^ 

commends  itself  on  account  of  its  cheapness.    In  all  rural  i- 

it  is  a  very  simple  matter  to  procure  a  worn-out  but  perfectly  Lr. 

horse,  and  after  slaughtering  it  to  keep  the  carcass  on  ice,  fun 

a  supply  of  meat  for  months.    When  located  on  the  seaa*-^ : 

fishing  settlements  fox  raisers  supply  fish,  lobsters,  and  otle-- 

foods  to  their  foxes  at  little  or  no  cost  and  find  them  satbfi 

The  expense  of  feeding  is  thus  comparatively  small.    Accor'i'^ 

an  estimate  of  one  of  the  most  experienced  fox  breeders,  w}..- ' 

butcher's  meat  and  skim  milk,  the  cost  of  feeding  one  fox.  * 

everything  is  purchased,  is  1  cent  per  day.     In  actual  practi<r. 

ever,  the  cost  in  his  case  was  much  less,  since  he  was  able  in .  * 

the  scraps  from  his  own  table  and  to  obtain  much  other  uw: ' 

from  his  neighbors. 

BBEEDINO. 

Foxes  breed  only  once  a  year,  and  the  mating  or  nittiiu:  -*> 
includes  the  months  of' February  and  March.    The  periwluf.'^ 
tion  is  about  fifty-one  days.     Therefore  the  young  are  born  ii*  \ 
and  May.    The  number  of  young  in  a  litter  varies  from  two  u   . 
the  average  number  born  to  adult  parents  being  five.    In  tht  ■ 
state  foxes  are  monogamous.     The  male  has  only  one  con^r' 
least  only  one  in  a  season,  and  while  the  yoimg  are  being  ^ 
he  dutifully  forages  for  them.    In  confinement,  however,  ow 
sometimes   has   been   mated   successfully   with   two  or  even  • 
females.    In  certain  cases  this  may  be  desirable,  and  at  an  ad^* 
stage  of  the  business  may  offer  no  difficulties,  but  at  first  it  ^  • 
visable  to  handle  the  animals  in  pairs.    It  is  possible,  also,  as  p^ 
in  a  number  of  instances,  to  allow  male  and  female  to  rema 
gether  throughout  the  year  without  bad  results,  but  it  is  murfc^' 
to  keep  them   separate,  except  during  the   mating  sea^jon.    i 
may  be  paired  in  December  or  January  and  separated  in  -Vt^r 
April.    The  females  should  be  kept  in  the  small  inclosures^^^ 
oiisly  and  the  young  removed  when  weaned.    The  males,  iirtiT"' 
fed,  are  not  quarrelsome,  except  in  the  rutting  season,  and  ^  ' 
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fore  during  the  greater  part  of  the  year  may  be  allowed  to  run  together 
in  the  larger  inclosures.  The  separation  of  the  sexes  is  not,  as  many 
suppose,  to  prevent  the  male  from  viciously  killing  the  young;  for, 
unless  suflfering  from  hunger,  he  usually  is  a  model  parent,  and  has 
even  been  known  to  climb  a  high  fence  in  the  effort  to  carry  food  to 
his  offspring.  But  the  presence  of  the  male  often  results  in  injury  to 
the  female  during  pregnancy,  resulting  in  abortion ;  or  it  excites  her 
unduly  after  the  young  are  bom,  leading  to  rougher  treatment  than 
they  are  able  to  stand. 

When  bom  the  young  are  small  and  weiik,  but  if  all  is  well  they 
grow  rapidly,  and  when  about  six  weeks  old  begin  to  come  out  to 
play  and  to  lap  a  little  milk  or  to  take  an  occasional  bit  of  solid  food. 
If  allowed  to  do  so,  they  will  continue  to  nurse  for  nearly  six  months. 
They  breed  the  first  season,  when  a  little  less  than  a  year  old,  but 
usually  produce  only  two  or  three  young. 

Foxes  in  confinement,  as  in  their  natural  state,  show  considerable 
individuality.  Some  are  much  better  breeders  than  others;  some 
am  never  be  induced  even  to  mate,  and  others  mate  but  do  not  pro- 
(hice  young.  Their  wild  nature  dominates  most  of  their  actions, 
and  it  is  rare  that  one  becomes  really  tame.  They  are  constantly 
ill  a  state  of  fear,  and  it  is  only  by  the  greatest  care  that  confidential 
relations  can  be  established  between  them  and  their  keepers.  This 
fear  is  probably  the  chief  cause  of  the  failure  to  breed  regularly. 
It  niav  cause  the  female  to  fefuse  the  attentions  of  the  male,  or  hav- 
ing  received  them,  she  may  prove  infertile,  or  she  may  become  ex- 
cited so  as  to  injure  herself  and  give  birth  prematurely.  But  worst 
of  all,  even  after  producing  a  litter  of  healthy  young,  she  may  be 
X)  solicitous  for  their  safety  that  in  her  effort  to  get  them  out  of 
imaginary  harm's  way  she  maltreats  or  kills  them.  Often  when  her 
young  are  just  bom  or  only  a  few  days  old  she  will  carry  them  about 
the  inclosure  all  day,  apparently  seeking  a  place  to  hide  them.  Per- 
haps she  digs  a  den  in  the  ground  and  removes  the  young  one  by  one 
from  the  warm  box  to  the  cold  ground.  Thus  they  may  be  moved 
successively  to  a  number  of  freshly  dug  dens  and  to  and  from  these 
and  the  box  until  the  little  things  are  so  mauled  and  exposed  that 
they  die. 

Keeping  the  foxes  in  a  secluded  place  free  from  visitors  is  not 
sufficient  alone  to  overcome  these  difficulties.  Although  strangers 
should  be  kept  away,  a  regular  attendant  should  visit  the  animals 
daily  and  use  every  effort  to  gain  their  confidence.  This  is  not  easy, 
and  a  great  deal  depends  upon  the  personality  of  the  man  in  charge. 
One  not  thoroughly  interested  or  not  naturally  fond  of  animals,  and 
therefore  slow  to  understand  their  ways,  is  not  likely  to  succeed. 
Careful  observation  and  a  faculty  of  intuition  enables  a  good  keeper 
to  anticipate  the  moods  of  the  animals  and  to  interpret  their  actions 
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at  critical  times  so  as  to  act  quickly  and  -without  violence.  He  know> 
just  when  the  foxes  are  getting  too  much  food,  just  when  the  se.i(~ 
should  be  brought  together  or  separated,  when  the  female  becouies 
pregnant,  when  the  young  sliould  be  bom,  when  they  need  special 
attention,  and  when  they  may  safely  be  left  to  theexclusive  care  of 
the  mother.  He  is  not  overinquisitive  as  to  the  number  of  young 
that  are  bom,  and  seldom  needs  to  disturb  the  anxious  parent,  rely- 
ing on  her  actions  to  show  whether  or  not  the  little  ones  are  thriving. 

OEHEBAL  HASIT8  OF  POXES  IN  CONITNEMXlTr. 

Aside  from  the  matter  of  propagation,  the  mere  keeping  of  fox*- 
in  confinement  has  proved  simple.  It  is  true  that  they  do  not  beoniH' 
very  tame,  or  only  in  exceptional  cases.    Even  the  offspring  of  several 


I'lu.  8.— Yurds  ot  B  succpsvrul  M>lDe  foi  rnrm. 

generations  of  foxes  reared  in  captivity  remain  wild  and,  except 
when  young,  evince  more  or  less  distmst  of  human  beings.  Still, 
life  in  the  wire  inclosures  does  not  seem  unpleasant  to  them.  When 
thinking  themselves  unobserved  they  play  together  or  lie  contente^lly 
stretchetl  at  length  in  the  sun.  Cold  weather  has  no  terrors  for  them 
and  snow  is  a  delight.  At  times  of  alternate  freezing  and  thawin<; 
it  is  dangerous  In  allow  them  to  lie  down  on  snow,  a.s  they  may  lliii> 
seriously  injure  their  coats.  They  rarely  make  determine<l  efforts 
to  escape  from  the  inclosures,  except  during  the  first  few  days  of 
captivity.  Then  they  dig  for  perhaps  a  foot  at  the  extreme  edge  <>f 
the  inclosure  where  the  wire  enters  the  ground.  If  the  wire  does  n<u 
enter  the  proimd.  but  is  merely  turned  in  at  the  bottom  for  some  :i 
feel,  they  dig  only  in  the  angle,  and  obviously  can  not  accomplii-li 
much,  as  they  must  work  by  thrusting  their  paws  tlirough  the  mesh 
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of  the  wire.  If  stones  are  placed  alon^  the  edge  of  the  wire,  they 
make  no  effort  to  dig  at  all,  as  tunneling  under  seems  never  to  occur 
to  them.  So  far  as  known  none  have  escaped  by  digging,  but  a  few 
have  managed  to  climb  out.  The  overhanging  wire  at  the  top  effect- 
ually prevents  this  at  most  times,  but  an  unusually  heav'y  drift  of 
snow  in  winter  sometimes  enables  them  to  reach  an  elevation  from 
which  they  can  leap  to  the  top  and  scramble  out.  In  several  cases, 
however,  they  have  returned  to  the  inclosures  and  climbed  back  or 
have  been  caught  in  traps  set  for  them  nearby.  When  at  large,  foxes 
do  not  often  climb  trees,  but  in  confinement  they  do  so  readily  and 
voluntarily,  often  lying  curled  up  in  the  thick  branches  of  a  spruce 
or  fir  for  hours. 

Although  in  general  of  suspicious  nature  and  inclined  to  be  un- 
friendly to  man,  foxes  in  confinement  usually  maintain  good  relations 
among  themselves.  If  well  fed,  they  seldom  fight,  or  if  they  do  it  is 
without  fatalities.  In  a  few  cases  two  or  more  have  turned  upon  a 
fellow  captive  and  killed  or  badly  crippled  it,  but  usually  this  has 
been  due  to  underfeeding  or  to  improper  handling  during  the  rutting 
season.  Except  when  young,  they  snap  and  bite  at  their  keeper  if  he 
attempts  to  handle  them;  so  they  are  separated  or  transferred  by 
driving  them  from  one  inclosure  to  another  through  gates  arranged 
for  this  purpose.  When  this  is  not  feasible,  they  may  be  driven  into 
boxes  and  so  moved.  They  stand  shipment  well  and  may  be  boxed 
and  sent  on  a  journey  of  several  days  by  rail  with  perfect  safety. 
Foxes  have  been  shipped  even  so  far  as  from  Alaska  to  Maine,  but 
unless  specially  cared  for  in  transit  they  do  not  often  survive  such  a 
long  journey. 

DISEASE. 

So  far  as  known,  fatal  disease  has  been  so  rare  as  to  be  negligible 
in  any  general  consideration  of  fox  raising.  Here  and  there  an 
animal  has  died  of  some  unknown  internal  complaint,  but  no  par- 
ticular disease  has  manifested  itself.  Nothing  in  the  nature  of  an 
epidemic  has  thus  far  appeared,  and  even  minor  diseases  have  been 
exceedingly  few.  Improper  feeding  causes  temporary  bowel  trou- 
bles and  a  few  foxes  are  reported  to  have  died  from  a  "  dizziness  in 
the  head,"  supposed  to  have  been  caused  by  eating  too  much  meat. 
Fleas  occasionally  have  proved  troublesome  and  may  even  cause  the 
death  of  young  animals.  No  doubt  foxes  may  contract  mange  and 
other  diseases  to  which  dogs  are  subject,  but  if  kept  in  cleanly  quar- 
ters and  fed  properly  they  are  reasonably  safe. 

CAUSES  OF  FAILTTBE. 

The  principal  cause  of  failure  in  attempts  to  breed  foxes  appears 
to  have  been  lack  of  close  personal  attention.     This  is  required  even 
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with  animals  which  have  lon^  been  thoroughly  domett kitr-' 
horses,  dogs,  cattle,  and  poultry.  How  much  more  Iheo  i:  ii  .- 
sary  in  the  case  of  an  animal  suddenly  transferred  fnim  lii- 
state  to  restricted  quarters  and  unnatural  conditions.  TV  !"  ■ 
of  fox  raising  is  new,  and  he  who  would  sun-eed  must  givf  ii  ■:, 
tliought,  studying  the  moods  of  the  animals  and  preparing  L^-. 

to  inte]l)|!iE[|i 
emergencie-  »- 
arise.  A  tv>.i 
ful,  persevirric 
Kith  a  nXiirKi: 
iiesK  for  antmi  - 
assuredlj  sue- 
where  out  r-' 
f]ualified  »wiii 
suredly  fail 

Many  niwi  ■ 
wise   weJi  qiu  " 

PlO.  9. — Vol  yards  on  open  ground.  j  , 

do  not  swwi 
account  of  the  half-hearted  way  in  which  they  undertate  (he  (»;•  r 
They  do  not  consider  it  of  prime  importance,  but  make  it  otily  i'  ■ 
junct  to  other  work.  Hoping  that  it  may  bring  them  a  liitl-  ■ 
plementary  income,  they  trust  it  to  proceed  automatiollj.  ;:- 
while  devoting  their  best  thought  and  energy  to  someiiiiiii:  ■•■ 
Practically  the  only  conspicuous  successes  in  fox  raisng  hiv--  •• 
attained  by  men 
who  liave  given  it 
their  best  efforts. 

Companies  formed 
for  the  sole  purpose 
of  raising  foxes, 
however,  have  uni- 
formly failed. 
This  has  been  due 
largely  to  tlie  great 
difficullyof  HC'curing 
a  hired  keeper  hav- 
ing the  necessary 
personal  interest.  ^. 

5;  111-  Fui,  10— Fm  yard- KhowlDK  de««il  of  "iitft  h*' 

Scarcely   lesw  disns- 

trons  has  l)epn  the  advocacy  of  different  metliods  of  nunaP" 
by  different   stockholders,  each   insisting  that   his  tliwrrtiis'  "■ 
is  the  only  projier  one.     Many  attempts  to  raise  foxes  lut*^ '•' 
of  such  short  duration  that  their  failure  can  scarcely  1«  t'''"'''' 
nrcoiiiit  in  considering  the  practicability  of  the  biisiiiesi.    ^^'^•^ 
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iires  might  have  been  turned  into  success  by  persistence;  in  fact^ 
no  fox  breeder  has  succeeded  from  the  start.  It  is  interesting  to 
note  also  that  some  men,  while  able  to  handle  foxes  well,  do  not  de- 
velop, the  business  properly  because  they  are  not  sufficiently  venture- 
some. Having  raised  a  litter  of  excellent  fo:i^es,  the  enterprising 
beginner  looks  to  the  future  and  selects  the  best  of  them  to  add  to  his 
breeding  stock.  Some,  however,  can  not  withstand  an  offer  of  a  few 
hundred  dollars  for  a  good  pelt  when  they  think  of  the  casualties 
that  may  befall  th6  animal  bearing  it,  and  so  when  the  next  season 
comes  around  their  breeding  stock  is  neither  larger  nor  better  than 
before.  Among  other  causes  which  deter  timid  owners  from  retain- 
ing many  valuable  foxes  are  the  possibilities  of  theft  and  the  serious 
harm  which  may  be  inflicted  by  malicious  trespassers.  At  present  it 
is  not  easy  to  establish  ownership  of  an  escaped  fox  in  a  country 
inhabited  by  wild  foxes.  It  is  therefore  possible  for  persons  so  in- 
clined to  contrive  the  escape  of  valuable  animals,  and  when  they  are 
free  to  kill  them  and  market  their  skins. 

In  the  actual  handling  of  foxes  all  minor  difficulties  may  be  easily 
surmounted  by  practical  men.  Failure  usually  consists  only  in  de- 
tails relating  directly  to  the  breeding;  that  is,  the  foxes  will  not  mate, 
they  are  infertile,  or  they  fail  to  rear  their  young.  Experienced 
breeders  attribute  these  difficulties  to  two  principal  causes :  (1)  Over- 
feeding, causing  the  animals  to  become  so  fat  that  they  do  not  breed, 
and  (2)  lack  of  seclusion  and  quiet,  causing  excitability  and  appre- 
liensive  nervousness.    These  matters  have  already  been  discussed. 

BBEEDING  FOB  IMPROVED  STOCK. 

Hope  for  increased  profits  in  fox  raising  lies  almost  entirely  in 
improving  the  stock  by  selective  breeding.  The  darker  the  animal 
the  more  valuable  its  pelt.  Hence  the  object  of  every  breeder  should 
be  to  produce  pure  black  foxes,  or  as  nearly  pure  black  as  possible. 
To  do  this  he  must  retain  his  darkest  and  most  valuable  animals  for 
breeding,  selling  only  the  poorer  ones.  The  temptation  to  sell  ani- 
mals of  high  value  is  often  very  great,  but  in  the  long  run  such 
animals  are  likely  to  be  more  profitable  if  kept  for  breeding.  The 
possibilities  of  modification  and  improvement  by  selection  are  fully 
as  great  with  wild  animals  as  with  domestic,  and  already  have  been 
demonstrated  in  the  case  of  foxes.  Some  of  the  highest  priced  fox 
skins  ever  put  on  the  market  have  been  from  animals  reared  in  con- 
finement and  improved  by  selective  breeding. 

Since  the  silver  fox  is  only  a  color  phase  of  the  red  fox,  its  prog- 
eny might  be  expected  often  to  revert  to  the  red  color.  As  a  matter 
of  fact,  however,  silver  foxes  bred  in  confinement  have  almost  in- 
variably produced  only  silver  offspring.  Moreover,  it  is  l>elieved 
that  in  silver  foxes  of  known  red  ancestry  any  tendency  to  red  off- 
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spring  may  be  "  bred  out "  in  a  few  generations.*  Evidojiv  m 
important  point  is  scanty,  but  the  experience  of  one  breeder  b  . 
cited.  Beginning  with  a  red  female  and  a  silver  male^  fivr* 
were  raised,  two  red,  two  cross,  and  one  silver.  The  silver  prc-i 
from  this  mating  was  then  bred  to  an  unrelated  silver,  the  ^ 
being  two  cross  and  one  silver.  The  silver  thus  produced  in- 
bred for  two  seasons  and  gave  birth  to  seven  young,  all  of « 
were  silvers. 

Breeding  for  disposition  is  perhaps  fully  as  important  a>  br 
ing  for  color.    So  far  this  has  not  been  attempted  to  any  exttn:. 
evidently  it  may  be  of  great  importance  in  overcoming  some  'i 
principal  difficulties  now  encountered.     By  selecting  tbo»  m 
which  show  the  least  aversion  to  man,  due  regard  bein^  p' 
other  qualities,  as  prolificness,.a  strain  may  be  obtained  wfai«L « 
breed  with  the  certainty  of  our  domestic  animals.     Thi^i  ii»  • 
should  produce  a  thoroughly  domesticated  race  of  foxes,  i  /^ 
of  inestimable  value,  amply  justifying  the  utmost  efforts.   AltS  j 
it  may  not  be  fully  accomplished  by  those  who  begin  it,  evwy  br^ 
should  keep  its  importance  in  mind,  for  every  slight  iin|H^vrt' 
will  be  to  his  advantage,  and  in  the  end  the  unqualified  $«vw 
the  business  will  be  assured. 

Some  have  thought  to  obtain  a  more  prolific  and  more  tn^t. 
animal  by  crossing  foxes  with  suitable  breeds  of  domeslir  <i . 
but  their  experiments  have  failed.     Although  foxes  are  cliswr 
in  the  dog  family  they  are  placed  in  a  separate  genus  {Ynlp^*'  i 
fering  from  that   (Cams)  which  includes  the  wolves,  jickak 
other  canines,  from  some  of  which  domestic  dogs  undoabtedlv  »•* 
derived.    The  period  of  gestation  in  the  dog,  as  well  known,  i>  >^' 
sixty-three  days,  whereas  in  the  fox  it  is  about  fifty-one.   TliP^f 
though  perhaps  not  impossible,  the  successful  crossing  of  do^ » 
foxes  is  scarcely  to  be  expected. 

Slight  improvement   of  individual   male   animals  not  inteii^" 
for  breeding  may  be  obtained  by  castration.     This  has  been  tr 
with  red  foxes  and  found  to  produce  an  animal  of  soroewhit  • 
creased  size,  yielding  a  correspondingly  more  valuable  pelt. 

PKEPA&ATION  OF  SXIKS. 

The  preparation  of  skins  requires  some  care,  but  no  speciil  i'-, 
ments  or  preservatives.    The  opening  and  only  cut  is  ro»(fc^' 
sharp-pointed  knife,  beginning  on.  the  bottom  of  one  hind  fi»' 
extending  up  the  hind  side  of  the  leg  to  the  vent  and  thence  iov^ 
other  leg  to  the  foot.    The  entire  body  is  removed  ihroHrf  ' 

«  Doubtless  In  conformity  with  Mendelian  prlnoiples,  but  no  ^••^p^''  ^^'^ 
uientH  iiH  yet  have  been  conducted. 
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opening,  using  the  knife  to  separate  the  skin  when  necessary,  and 
proceeding  down  over  the  head  to  the  lips,  where  the  final  cuts  are 
made.  Thus  the  skin  is  turned  completely  inside  out.  The  tail  bone 
must  be  carefully  withdrawn,  preferably  by  the  use  as  a  vise  of  two 
firmly  held  sticks  (or  a  split  stick),  through  which  the  bone  is  passed. 
To  facilitate  this  it  may  sometimes  be  necessary  to  slit  the  tail  on 
the  underside.  The  skin  is  then  carefully  fleshed — that  is,  all  the 
fat  and  bits  of  flesh  adhering  to  it  are  removed.  To  diy  the  skin 
it  is  slightly  stretched  on  a  long,  narrow,  somewhat  tapering  board 
with  a  blunt,  rounded  end.  After  slipping  over  the  board  (hair 
side  in)  it  should  be  hung  in  a  cool,  dry  place  and  allowed  to  dry 
gradually.  Ordinarily  no  preservative  is  necessary,  and  the  drying 
should  not  be  hastened  by  exposure  to  the  sun  or  artificial  heat. 

PBOFITS. 

The  expense  of  raising  foxes  is  comparatively  small.  After  build- 
ing yards  and  securing  stock,  running  expenses  are  slight.  Without 
making  extensive  estimates  of  the  profits  of  a  well  established  fox 
farm,  it  may  be  said  simply  that  every  silver  fox  raised  is  likely  to 
yield  a  pelt  having  a  market  value  of  over  $100.  Even  pale  skins 
bring  this  figure,  and  darker  ones  much  more.  Pure  black  skins  com- 
mand almost  fabulous  prices,  ranging  from  $500  to  $2,000.  It  is 
therefore  evident  that  a  moderate  income  may  be  derived  by  raising 
comparatively  few  foxes.  In  the  present  stage  of  the  business  the 
sale  of  foxes  for  breeding  stock  is  very  profitable,  as  the  live  animals 
in  good  condition  often  bring  fully  twice  as  much  as  their  cured 
skins.  In  fact,  good,  live  silver  foxes  seldom  can  be  obtained  for 
less  than  $500  per  pair,  and  much  higher  prices  have  been  paid. 

The  high  prices  paid  for  silver  fox  skins  undoubtedly  are  due,  at 
least  in  part,  to  the  rarity  of  the  animals,  and  the  extensive  produc- 
tion of  such  skins  would  necessarily  tend  to  a  reduction  in  price.  In- 
creasing population  and  wealth,  however,  insure  a  large  future  de- 
mand for  fine  furs,  and  no  great  decrease  in  prices  is  likely  to  occur 
until  production  reaches  large  proportions.  Prominent  wholesale 
dealers  are  of  the  opinion  that  if  the  production  of  silver  foxes  were 
doubled  and  redoubled  within  a  few  years  prices  would  not  thereby 
be  affected  materially. 

The  greater  pait  of  the  world's  fur  is  sold  annually  in  London  at 
two  auction  sales.  In  1905,  as  reported  in  the  Fur  Trade  Review, 
the  total  number  of  silver  fox  skins  offered  at  the  two  sales  was  1,097. 
This  includes  all  grades  from  very  pale  skins  to  pure  black.  No 
classification  is  made  other  than  by  values,  but  it  is  probable  that  not 
over  100  of  these  skins  were  pure  black.  In  1906  the  total  number 
was  1,934  skins,  or  nearly  double  that  of  1905,  yet  the  average  price 
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is  reported  10  per  cent  higher.    The  total  for  the  spring  sik  of 
is  1,909  skins,  and  according  to  reports  prices  were  again  10  pi-: 
higher  than  the  previous  year.    One  report  contains  the  folli- 
statement :  ^^  The  fashion  for  this  article  continues,  and  the  fine . 
skins  are  specially  in  demand.    Prices,  however,  on  the  whole,  ivK-* 
about  the  same  as  last  year.    *    *    *    the  highest  priced  skit  y 
ized  £440"  ($2,140).    Furriers  also  state  that  changing  fashi*; 
not  likely  to  alter  prices,  for  the  market  is  world-wide,  and  i  di: 
ished  demand  in  one  or  more  countries  is  invariablv  offset  by  ar 
crease  elsewhere.    At  present  the  higher-priced  silver  fox  skiB5 1 
sold  mostly  to  France  and  Russia,  but  the  demand  in  the  Ul: 
States  is  increasing. 


From  the  foregoing  it  is  evident  that  silver  foxes  can  be  &l* 
fact  are  being  propagated  in  confinement.    Like  most  new  en> 
prises,  fox  raising  is  a  business  regarding  which  opinions  vanr.  T 
favorable  facts  are  that  silver  foxes  are  easily  and  securely  i€\< 
simple  wire  inclosures;  that  suitable  food  for  them  is  cheap  i- 
easily  obtainable ;  that  they  are  not  subject  to  serious  diset.«s.  i 
that  their  disposition  and  the  quality  of  their  fur  can  be  impn* 
by  selective  breeding.    Opposed  to  these  are  the  unfavomble  h  - 
that  they  are  by  nature  suspicious,  nervous,  and  not  inclined  ti'  r 
pose  confidence  in  man ;  and  that,  largely  for  these  reasons^  tfaev 
not  breed  regularly  and  successfully,  except  when  cared  for  bj  * ' 
perienced  persons  more  or  less  gifted  in  handling  them. 

The  number  of  persons  now  engaged  in  the  business  is  relativ 
small,  and  the  work  is  still  experimental,  yet  many  of  the  initiil  *l^ 
culties  already  have  been  overcome.    Numerous  minor  failure:  '*^ 
explainable  in  large  measure,  and  are  offset  by  several  coospHV- 
successes.    It  is  therefore  probable  that  under  proper  ma&age.i!»! 
fox  raising  will  be  developed  into  a  profitable  industry,  and  it  - 
perhaps  not  too  much  to  expect  that  a  domestic  breed  of  <•»■ 
will  be  produced.    Only  time  can  show  how  far  such  expertit  • : 
will  t)e  realized,  but  present  indications  must  be  r^;arded  is  '«  r 
encouraging. 
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The  following  is  a  list,  by  namber,  of  the  Farmers'  Bulletins  available  for  distri- 
ition.  The  bulletins  entitled  *' Experiment  Station  Work ''  tnve  in  brief  the  results 
experiments  performed  by  the  State  experiment  stations.  Titles  of  other  bulletins 
e  self-explanatory.  Bulletins  In  this  fist  will  be  sent  free  to  any  address  in  the 
Qited  States  on  application  to  a  Senator,  Representative,  or  Del^ate  in  Con- 
ess,  or  to  the  Secretary  of  Agriculture,  Washington,  D.  C.  Numbers  omitted  have 
«n  discontinued,  being  superseded  by  later  bulletins. 
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Experiment  Station  Work  is  a  subaerles  of  brief  popular  bulletins  compiled 
from  the  published  rei)ort8  of  the  agricultural  exi^eriment  stations  and  kindred 
institutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
l8  to  disseminate  throughout  the  country  information  regarding  experiments  at 
the  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  exi^eriments  may  modify  them,  and 
experience  alone  can  show  how  ftir  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must  not  be  depended  upon  to  produce  **  rules  for  farm- 
ing/' How  to  apply  the  results  of  experiments  to  his  own  conditions  will  ever 
remain  the  problem  of  the  individual  farmer. — A.  C.  True,  Director,  Office  of 
Bzperiment  Stations. 
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EXPERIMENT  STATION  WORK; 


LOW-OEABE  ▼.  HIGE-ORADE  FEBTIIIZESS.^ 

n  a  recent  report  of  fertilizer  inspection  in  West  Virginia,  J.  H. 

jw^art  and  B.  H.  Hite  call  attention  to  the  large  amount  of  low- 

de  fertilizers  used  in  the  State  and  make  an  earnest  plea  for  the 

of  high-grade  materials,  asserting  that  "  it  is  very  poor  business 

anyone's  part  to  invest  in  low-grade  fertilizers." 

or  every  reason  that  may  be  assigned  for  using  fertilizers  at  all  there  are 
ays  two  reasons  for  using  high-grade  fertilizers,  and  the  first  is  the  saving 
ost. 

rom  the  moment  the  raw  materials  leave  the  mine,  slaughterhouse,  or  gar- 
9  dump  until  they  are  in  the  soil  the  cost  of  handling  is  one  of  the  heaviest 
18  the  farmer  eventually  has  to  meet.  Such  expenses  are  the  same  for  a 
of  fertilizer  containing  1  per  cent  of  plant  food  as  for  a  ton  of  fertilizer 
ninlng  2  or  more  per  cent.  The  average  freight  bill  alone  on  fertilizers 
»ped  Into  this  State  is  over  $2.  This  and  a  number  of  like  bills  could,  of 
rse,  be  cut  In  two  by  purchasing  fertilizers  containing  double  the  amount 
ictual  plant  food.  The  cost  of  hauling  fertilizers  from  warehouses,  cars, 
•oats  to  the  farm  is  an  item  worth  considering  if  only  for  wear  and  tear  on 
les  and  wagons.    Why  make  two  trips  if  one  will  do? 

>ncentrated  high-grade  materials  necessarily  command  a  higher  price,  but 
difference  is  not  always  proportional  to  the  difference  in  actual  plant  food, 
high-grade  materials  as  a  rule  being  cheaper,  pound  for  pound  of  actual 
it  food. 

lie  statement  is  illustrated  by  comparisons  of  high-grade  and  low- 
de  fertilizers,  the  analyses  of  which  are  reported  in  the  bulletin. 
i  authors  say : 

purchasers  of  commercial  fertilizers  would  only  get  into  the  habit  of  calcu- 
ig  the  number  of  pounds  of  plant  food  In  a  ton  of  every  fertilizer  in  which 

are  Interested  they  might  often  be  surprised  to  note  how  much  they  might 
i  saved  on  the  quantities  of  plant  food  they  have  been  purchasing,  or  how 
h  more  plant  food  they  might  have  purchased  for  the  same  money. 
at  there  is  yet  another  and  a  4>etter  reason  for  using  the  concentrated  fer- 
ers.    It  has  to  do  with  the  fitness  of  the  various  sorts  of  fertilizer  materials 

i  progress  record  of  experimental  Inquiries,  published  without  assumption  of 

onsibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 

irted  by  the  stations. 

[Compiled  from  West  Virginia  8ta.  Bui.  114. 

829 

(5) 


for  supplying  the  needB  of  plants.    As  u  rule  that  baa  bat  few 

more  concentrated  the  materials  from  which  the  fertilixer  is  naule  thp  _ 

suitable  (or  less  objectionable)  they  are  as  food  for  plants. 

It  is  pointed  out  that — 

Farmers  will  get  concentrated  fertilizers  whenever  tliey  decline  to  ao^r 
other  kind.     By  purchasing  concentrated  fertilizers  they  will  sttre  ou  tU 
of  actual  plant  food,  and  they  will  not  get  low-grade    nitroem  ■od  (•• 
materials,  for  the  simple  reason  that  a  concentrated  fertiliser  can  l&r: 
compounded  from  low-grade  materials. 

IMPBOVEMilirr  OF  SANST  SOUS  BT  OBOWnTO  FOBAGE  C10?S 

In  farm  management  the  maintenance  of  soil  fertility  is  aim  > 
most  vital  problem,  and  on  lands  sufficiently  fertile  all  that  1*^  m  - 
sary  to  prevent  deterioration  is  to  hold  the  crop-prod  iicing  pon* 
the  soil  at  the  same  level.     Adequate  fertility  in  soils,  however. 
not  very  common,  and  generally  the  first  question  is  how  the  (ev 
may  be  increased.    The  methods  of  soil  improvement  vary  witli  *. 
ferent  kinds  of  soil,  and  the  difficulties  encountered  are  lai^p^elj 
termined  by  the  soil  character.     Light  soils,  foi*  instance,  arp  »*»«* 
much  more  difficult  to  improve  than  similarly  located  hea^y  - 
A  consideration  of  this  subject,  together  with  the  results  secuiv-!  . 
the  improvement  of  the  sandy  soils  in  south  Jersey  by  xmAi- 
growing  forage  crops,  has  recently  been  presented  by  E.  R  V<iftn*« 
and  J.  G.  Lipman,  of  the  New  Jersey  Experiment  Station. 

In  discussing  the  general  character  of  light  soils,  the  authors  p-' 
out  that  unimproved  sandy  or  sandy  loam  soils  can  not  fumUi'  . 
much  plant  food  or  supply  as  much  moisture  to  growing  cn»p-  i 
the  clay  and  clay  loam  soils  are  capable  of  doing.     Attemi<v 
further  called  to  the  fact  that  the  coarseness  of  sandy  soils  pre\'» 
them  from  readily  retaining  the  plant  food  applied  to  them  and  ' 
moisture  they  receive.    The  fertilizers  given  are  easily  washed  »lo^'» 
ward  into  the  subsoil  by  the  rains,  and  dry  weather  soon  nrf*^  th*^ 
soils  of  their  moisture.     Extremely  open  or  coarse,  sandy  soil-  ■ ' 
considered  amenable  to  profitable  cultivation  only  when  the  rtinf' 
is  abundant  and  well  distributed,  the  subsoil  sufficiently  compact,  i! 
the  water  table  near  enough  to  the  surface. 

In  treating  of  the  physical  properties  of  sandy  soils  their  n-'- 
tion  to  moisture,  heat,  and  air  is  discussed.  It  is  shown  that  uv. .' 
to  their  great  permeability  sandy  soils  may  be  tilled  early  in  tl' 
spring,  when  heavier  soils  are  still  too  wet  to  be  worked.  They  *• 
earlier  and  warmer  than  hea\'y  soils  because  they  are  drier.  On 
other  hand,  these  loose  and  open  soils  quickly  lose  their  water  by  U»" 
percolation  and  evaporation,  and  at  the  same  time,  on  accounc  t: 
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their  limited  capillary  power,  are  unable  to  replenish  this  loss  rap- 
idly  by  drawing  upon  the  water  supply  of  the  subsoil.  In  the  heavier 
and  more  compact  types  of  soil  capillarity  is  much  more  active. 

The  openness  of  light  soils  admits  air  freely  and  thus  intensifies 
the  chemical  and  bacteriological  changes  going  on  in  the  soil.  Under 
these  conditions  plant  food  is  made  available  more  quickly  and  the 
rock  particles  weather  more  effectively  than  under  the  conditions 
obtaining  in  a  heavy  soil,  but  these  processes  are  carried  on  so  rapidly 
that  the  humus  bums  out  too  fast  and  the  losses  of  plant  food  are  too 
great. 

Chemical  studies  of  the  sandy  soils  of  south  Jersey  reveal  for  the 
most  part  their  poverty  in  plant  food.  Some  soil  samples  examined 
contained  as  much  as  98  per  cent  of  pure  quartz.  Lime  was  found 
in  small  quantities,  magnesia  and  potash  in  traces  only,  and  the  pro- 
portion of  organic  matter  was  also  very  low. 

It  is  stated  that  the  bacterial  activity  of  soils  is  directly  influenced 
by  the  supply  of  air,  moisture,  and  warmth,  and  by  the  chemical  com- 
position. Well-aerated  or  open  soils  favor  the  development  of  bac- 
teria requiring  large  quantities  of  air  for  their  growth,  and  these 
species  cause  an  intense  decomposition  of  the  humus.  This  is  offset 
to  a  great  extent  by  the  rapid  loss  of  water  from  these  soils,  as  the 
bacteria  can  not  multiply  when  the  soil  moisture  falls  below  a  certain 
point.  In  the  heavier  soils  not  so  well  aerated  and  not  so  readily 
affected  by  dry  weather,  the  changes  in  the  development  of  bacteria 
are  not  so  sudden,  and  therefore  the  supply  of  plant  food,  and  espe- 
cially of  nitrogen,  is  much  more  uniform  than  in  the  open  sandy 
soils. 

For  the  improvement  of  sandy  soils  it  is  recommended  that 
thorough  aeration  be  discouraged  by  methods  of  tillage,  by  applica- 
tions of  fine-grained  materials  or  of  substances  readily  pulverized, 
and  by  additions  of  large  quantities  of  humus-forming  matter  such 
as  green  crops  or  barnyard  manure.  Sufficient  humus  in  the  soil 
prevents  the  too  ready  access  of  air  and  increases  the  moisture-hold- 
ing capacity  of  the  soil.  Although  sandy  soils  are  quite  poor  in  plant 
food  this  condition  does  not  preclude  the  possibility  of  their  improve- 
ment. Phosphoric  acid  and  potash  may  be  supplied  at  a  compara- 
tively small  cost  and  the  humus  may  be  furnished  in  either  animal 
manures  or  green  manures.  In  considering  this  phase  of  the  work 
the  authors  show  that  the  use  of  animal  manures  is  not  indispensable. 
They  regard  horse  manure  as  too  expensive  for  general  farm  crops, 
because  it  is  not  always  handy  and  also  as  injurious  in  some  cases 
through  the  introduction  with  it  of  weeds  and  fungus  diseases.  The 
experiments  they  conducted  were  made  with  a  view  of  showing  that 
the  humus  content  of  sandy  soils  could  be  increased  by  means  of 
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green  manuring  and  the  use  of  fertilizers  alone.  Systems  of  green 
manuring  were  found  particulariy  effective  in  this  connection  on 
account  of  the  relatively  greater  need  of  nitrogen  and  humus  in 
light  soils  and  their  greater  power  to  convert  green  crops  turned 
under  into  available  plant  food.  Leguminous  crops,  such  as  crimson 
clover,  cowpeas,  soy  beans,  vetches,  etc.,  are  recommended  for  this 
purpose  because  they  add  both  humus  and  nitrogen  to  the  soil.  The 
limitations  of  green  manuring  enumerated  are  the  use  of  large  quan- 
tities of  water  by  the  crops,  the  need  of  an  abundant  supply  of  phos- 
phoric acid,  potash,  and  lime  in  the  soil,  and  the  drying  effect  of  the 
green  crops  when  plowed  under.  Where  the  rainfall  is  sufficient  the 
disadvantages  of  green  manuring  are  largely  reduced. 

With  refei*ence  to  the  activities  of  germs  in  the  soil  it  is  stated 
that  by  increasing  the  amount  of  humus  in  sandy  soil  its  water-hold- 
ing capacity  is  increased  and  thereby  a  more  uniform  bacterial  de- 
velopment and  a  more  uniform  supply  of  available  plant  food 
assured.  The  increase  of  humus  in  sandy  soils  encourages  the 
growth  of  bacteria  as  a  result  of  the  greater  content  of  organic  mat- 
ter nnd  of  moisture,  and  their  development  is  discouraged  on  account 
of  a  less  thorough  aeration  of  the  soil. 

The  nitrogen-fixing  or  nitrogen-gathering  bacteria  associated  with 
the  growth  of  leguminous  plants  find  the  conditions  existing  in 
sandy  soils  extremely  favorable  for  their  development  and  for  the 
fixation  of  large  amounts  of  atmospheric  nitrogen.  The  facility 
with  which  the  air  circulates  in  these  soils  favors  the  formation  of 
nodules  on  the  roots  of  leguminous  crops.  It  is  pointed  out  that  the 
nodule  bacteria  take  considerable  quantities  of  nitrogen  or  oxygen 
from  the  air  surrounding  the  nodules,  and  as  in  sandy  soils  this  air 
is  frequently  renewed  the  best  conditions  for  the  growth  of  the 
organisms  are  created.  It  has  been  observed  that  in  compact,  fine- 
grained soils,  where  the  air  does  not  penetrate  so  readily  to  greater 
depths,  the  nodules  on  the  roots  are  aU  near  the  surface,  whereas  in 
sandy  soils  they  are  distributed  lower  down  on  the  roots  of  the  plants. 
Another  factor  strongly  favoring  the  fixation  of  nitrogen  in  sandy 
soils  is  the  comparatively  small  proportion  of  available  nitrogen 
present  in  them. 

It  is  pointed  out  that  leguminous  crops  new  to  a  particular  region 
may  fail  to  develop  nodules  because  the  proper  organisms  are  not 
present  in  the  soil.  In  south  Jersey  soy  beans,  alfalfa,  and  vetch 
are  more  or  less  new  and  may  fail  to  develop  nodules.  In  the  ex- 
periments conducted  soy  beans  grown  on  one  plat  during  the  first 
season  failed  to  develop  nodules,  remained  yellow  and  small,  and 
evidently  suffered  for  lack  of  nitrogen,  while  a  crop  of  cowpeas  on 
an  adjoining  plat  grew  vigorously  and  was  of  a  dark  color.    The 


soy  beans  had  no  nodules  on  their  roots,  while  the  cowpeas  were 
abundantly  provided  with  them,  showing  that  the  bacteria  produc- 
ing nodules  in  the  two  crops  are  not  the  same  and  that  the  soy  bean 
germs  are  not  naturally  present  in  the  sandy  soils  of  south  Jersey. 
Wlien  some  earth  was  obtained  from  a  field  where  a  vigorous  crop  of 
soy  beans  had  been  raised  and  applied  to  the  soils  in  question  very 
satisfactory  yields  of  soy  beans  were  as  a  rule  secured. 

While  large  amounts  of  lime,  are  not  required  for  sandy  soils, 
applications  of  lime  are  of  value  in  that  they  encourage  the  forma- 
tion of  humus  substances  which  help  to  fix  potash  and  phosphoric 
acid.  As  lime  encourages  the  activities  of  various  kinds  of  soil  bac- 
teria and  thus  tends  to  hasten  the  process  of  decay  and  nitrifica- 
tion, sandy  soils  should  be  limed  less  frequently  and  smaller  dress- 
ings should  be  given  than  in  treating  heavy  soils.  Ground  unburned 
lime  is  likely  to  give  better  results  than  burned  and  slaked  lime. 
One-half  ton  per  acre  of  ground  oyster-shell  lime  may  show  results 
on  sandy  soils  while  remaining  entirely  without  effect  on  a  hea\'y 
soil.  It  was  observed  that  an  adequate  supply  of  lime  is  important 
in  both  heavy  and  light  soils  in  promoting  the  growth  of  most 
leguminous  crops,  and  especially  of  alfalfa  and  of  various  clovers. 

With  these  different  points  in  mind,  the  authors  conducted  an 
experiment  from  1904  to  1907,  inclusive,  to  demonstrate  to  what 
extent  the  crop-producing  power  of  south  Jersey  sandy  soils  might 
be  increased  and  the  financial  returns  raised  by  the  use  of  fertilizers, 
green  manures,  and  the  growing  of  forage  crops  in  proper  rotation. 
One  acre  of  land  divided  into  five  plats  was  devoted  to  the  work. 
The  soil,  fairly  uniform  in  character,  was  distinctly  sandy,  with  a 
large  proportion  of  fine  sand.  In  preparing  the  land  1,000  pounds  of 
lime,  320  pounds  of  acid  phosphate,  100  pounds  of  ground  bone,  160 
pounds  of  muriate  of  potash,  and  150  pounds  of  dried  blood  were 
applied  per  acre.  Three  of  the  plats  received  each  in  addition  a  top 
dressing  of  nitrate  of  soda  at  the  rate  of  80  pounds  per  acre  after  the 
crops  were  well  started.  With  the  exception  of  the  first  season,  two 
crops  were  harvested  each  year.  The  rotations  included  com,  wheat, 
rye,  millet,  beets,  mangels,  cowpeas,  soy  beans,  vetch  grown  alone  or 
with  oats  or  rye,  crimson  clover,  red  clover,  and  alfalfa.  The  legu- 
minous crops  for  the  four  years  included  five  of  crimson  clover,  four 
of  cowpeas,  three  of  soy  beans,  six  of  vetch  grown  alone  or  with  rye, 
wheat,  or  oats,  and  one  crop  each  of  red  clover  and  alfalfa.  Although 
no  effort  was  made  to  establish  a  complete  soiling  system,  succulent 
forage  was  available  for  a  considerable  portion  of  the  growing  season. 
The  returns  from  the  land  showed  a  gradual  and  marked  increase. 
Excluding  the  returns  of  1904,  when  only  one  crop  was  harvested,  it 
is  shown  that  the  value  of  the  crop  per  acre  in  1905  exceeded  the  cost 
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of  fertilizer  by  $46.92,  in  1906  by  $64.07,  and  in  1907  bv  *76.9a  T  • 
figures  do  not  include  an  allowance  for  the  cost  of  seed  and  hK  r 
it  was  the  purpose  of  the  experiment  to  demonstrate  merely  xYx 
growing  of  forage  crops  on  light  soils  may  be  made  both  pn"  - 
and  profitable,  while  increasing  at  the  same    time   the  pro^lr* 
capacity  of  the  land. 

From  the  results  obtained  it  is  considered   not   onreasoniW' 
assume  that  by  systematic  cropping  and  fertilizing  millions  of  • 
of  sandy  soils  in  New  Jersey  and  other  States  of  the  South  Atit  * 
seaboard  now  uncultivated  and  unproductive  may  be  profitably  f 
ized  "  for  dairy  purposes  to  supply  local  needs,  and  to  furnish.  l»>  - 
a  supply  of  dairy  products  for  the  large  centers  of  population  n 
or  less  distant.     *     ♦     ♦     They  emphasize  once  again  that  the**  U 
have  before  them  a  prosperous  future,  and  that  some  day  th^^    ^ 
destined  to  be  the  scene  of  intelligent  farming  and  of  highly  prorit  ■  • 
returns,  where  at  present  they  are  scarcely  tilled  at  alL^ 

DBT  FABxnro.o 

The  extraordinary  interest  in  so-called  dry  farming  which  ha-  >• 
awakened  in  recent  years,  and  the  rapid  taking  up  of  land  fur  i. 
purpose  has  emphasized  the  importance  of  a  careful   study  vf 
conditions,  possibilities,  and  limitations  of  the  practice. 

J.  J.  Vernon,  of  the  New  Mexico  Station,  has  made  a  thort-  .. 
study  of  the  conditions  and  possibilities  of  successful  agricuhur. 
dry-farming  methods  in  certain  parts  of  that  Territorj\     In  <lft'   « 
the  term  dry  farming  it  is  explained  that  the  practice  incIuJtt-  *  • 
deep  plowing  before  the  rainy  season  sets  in,  in  order  to  provi«it 
the  soil  a  capacious  water  storage  reservoir  and  an  ample  spaiv  ^ . 
root  development;  (2)  light,  deep,  even  seeding  or  planting  in  a  ^'' 
prepared,  moist  soil;  (3)  frequent,  thorough,  level  cultivation  Wi^r* 
as  well  as  after  sowing  or  planting;  (4)  the  use  of  seed  hm\  y 
selected  for  the  conditions  prevailing;  (5)  the  use  of  macbinen  • 
large  capacity;  (6)  the  adoption  of  methods  for  the  concentratJ«»r  * 
crops." 

In  the  earlier  operations  of  agriculture  in  this  as  well  as  other  iv>uiitrj'*«  *1 
most  fertile  areas  were  the  first  to  be  brought  under  cultivation.  Tbi*  » 
often  determined  by  the  vegetation  already  growing  upon  the  land  In  a  •^ 
state.  Since  it  is  well  known  that  the  right  amonnt  of  water  profteHy  ••  - 
tributed  throughout  the  growing  season  in  a  very  large  measure  det««iLw«  *^ 
productiveness  of  a  soil,  hence  those  areas  over  which  the  rainfall  wa»  abipi.^  : 
and  well  distributed  were  occupied  and  cultivated  first.  As  the  popn'  •  • 
Increased  those  areas  less  favorably  situated  and  not  so  well  wnt^n^  ».~ 

» Compiled  from  Colorado  »Sta.  Bui.  123;  New  Mexico  8U.  BuL  lil.  T    < 
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occnpied.  The  seeking  for  new  areas  has  gone  on  until  the  lands  [heretofore 
considered  only  fit  for  range  purposes  on  account  of  scanty  rainfall]  are  now 
being  brought  under  cultivation. 

It  is  pointed  out  that  coincident  with  the  bringing  in  of  less  val- 
uable areas,  the  work  of  the  organized  agencies  of  agricultural  inves- 
tigation and  of  the  educated  and  thoughtful  farmers  have  wrought 
wonders  in  the  improvement  of  farm  practices. 

InrentlTe  ingenuity  has  supplied  improved  machinery  with  which  many 
operations  are  rendered  practical  that  were  heretofore  either  lw|>os8ibIe  or 
impnictlcable.  With  the  new  methods  of  handling  soils  and  with  the  advance 
in  the  knowledge  of  methods,  crops  are  now  successfully  grown  on  what  are 
termed  dry  farming  areas. 

With  the  same  methods  and  machinery  these  lands  could  have  been  culti- 
vated with  the  same  degree  of  success  many,  many  years  ago  had  there  been 
the  necessity.  However,  it  must  be  remembered  that  there  is  a  limit  even  at 
the  present  time  to  which  we  can  go,  although  the  investigations  of  future  years 
may  disclose  methods  whereby  the  present  limits  may  be  far  surpassed. 

There  are  three  general  groups  into  which  the  agricultural  lands  of  the  Ter- 
ritory, so  fiir  as  dry  farming  is  concerned,  may  be  placed:  (1)  Sections  where 
crops  can  be  grown  annually;  (2)  areas  where  crops  can  be  grown  only  bien- 
nially; and  (3)  lands  where  the  rain  and  snow  fall  is  insufficient  for  regular 
crop  production.  Such  grouping  will  not  hold  good  throughout  a  long  series  of 
years,  for  it  may  and  no  doubt  will  happen  that  during  a  aeries  of  dry  yenrs, 
in  sections  where  crops  have  been  grown  annually,  crops  can  be  produced  only 
biennially. 

As  regards  crops  suited  to  dry  farming  Professor*  Vernon  says : 

There  is  quite  as  large  a  range  for  adaptation,  amelioration,  and  breeding 
with  dry  farming  croi>s  as  with  those  grown  under  humid  conditions.  The 
necessity  for  such  effort  is  far  more  urgent,  and  the  reward  quite  as  promising. 

CroiJS  must  be  selected  or  developed  that  will  fit  the  environments,  and  then* 
seems  to  be  quite  as  large  a  field  for  investigation  in  the  improvement  and 
development  of  crops  suited  to  the  various  conditions  in  the  dry  farming  sec 
tlons  as  in  the  improvement  of  methods  of  handling  the  soil.     ♦     ♦     • 

There  is  little  doubt  but  that  strains  of  seed  of  certain  crops  which  have 
been  successfully  grown  for  years  under  trying  semiarid  conditions  will  be  in 
great  demand.  As  a  result  of  this  demand  we  may  reasonably  expect  pedigreed 
dry  farm  crops  to  appear  and  they  will  fill  an  Important  want. 

Some  of  the  crops  which  have  been  especially  suited  to  dry  farm- 
ing are— 

(1)  Cereali.— Wheat  stands  at  the  head  among  the  cereal  crops  for  dry  farm- 
ing areas  and  it  probably  stands  at  the  head  of  all  crops  for  this  purpose 
when  everything  is  considered— adaptability  to  dry  farming  conditions,  cost  of 
I^roductlon,  profits,  etc.  There  are  certain  classes  of  wheats  that  do  best  under 
(droughty  conditions.  The  durum  or  macaroni  wheats  seem  to  do  exceedingly 
well  when  compared  with  other  classes,  yet  there  are  varieties  among  other 
classes  which  also  do  well  on  drj-  farms.  Si>elt  oats,  rye,  and  barley  are  all 
nse<l  on  occasion.    Barley  is  probably  the  poorest  crop  mentioned,  because  it  is 
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comparatively  a  shallow  rooted  crop  and  for  this  reason  likely  to  prT>Te  Ifss 
yalnable  than  a  crop  which  forages  more  deeply  for  its  food. 

(2)  Sorghums. — Both  saccharine  and  nonsaccharine  sorghams  are  grown. 
Fodder  cane,  Kafir  corn,  Jerusiilem  com,  and  darra  belong  in  this  clasa  They 
should  be  sown  for  hay  with  a  hoe  drill  or  planted  with  a  com  planter  and 
cultivated.  The  sorghums  may  also  be  double  rowed,  i.  e.,  planted  in  gronpp 
of  two  rows  about  8  inches  apart  and  cultivated. 

(3)  Millets. — Among  the  millets  are  found  some  of  the  most  paying  dry  farm 
crops.  Some  of  them  grow  and  mature  with  a  remarkably  small  amount  <»f 
moisture  present  in  the  soil  and  at  the  same  time  the  period  of  growth  is  very 
short. 

(4)  Legumes. — There  are  a  few  legumes  that  have  shown  value  as  dry  farm 
crops.  Peas,  beans,  and  alfalfa  are  the  most  promising,  although  in  order  to 
secure  a  stand  of  alfalfa  it  will  very  probably  require  summer  fallowing  one 
year  in  order  to  accumulate  sufficient  moisture  to  insure  perfect  gennination. 
After  a  stand  is  secured  alfalfa  has  given  good  results  in  some  sections.  The 
alfalfa  should  be  sown  with  the  hoe  drill  and  rather  deeply  for  such  small  seed. 

(5)  Vegetables. — Garden  vegetables  form  an  imiK)rtant  group.  They  add  a> 
greatly  to  a  bounteous  table  supply.  Many  vegetables  grow  to  the  pro|ier  stage 
for  consumption  in  a  few  weeks,  and  therefore  are  surer  than  almost  any  other 
class  of  crops.  If  markets  are  available  they  may  be  made  a  source  of  con- 
siderable revenue. 

(6)  Trees. — Both  fruit  and  shade  trees  are  grown  In  districts  where  dry 
farming  is  practiced.  The  home  surroundings  may  be  made  more  comfortable 
and  greatly  improved  in  appearance  by  the  free  use  of  shrubs  and  treos.  The 
same  care,  however,  must  be  exercised  in  the  selection  of  the  kinds  to  plant  and 
in  their  care  as  is  used  with  field  crops.  The  first  two  or  three  years,  until 
they  become  deeply  rooted,  is  the  most  critical  period  in  the  life  of  a  tree  iir 
ornamental  shrub.  Cultivation  during  that  period  should  be  constant  and 
thorough. 

Among  the  practical  suggestions  regarding  methods  of  culture  and 
the  reasons  for  their  adoption  made  by  Professor  Vernon  as  a  result 
of  his  observations  are  the  following: 

Fall  seeding  of  cereals  Is  preferable  to  spring  seeding  wherever  the  condi- 
tions will  permit  for  the  following  reasons:  (1)  The  work  is  dlstrlbated  orer 
a  longer  period;  (2)  the  root  system  of  the  crop  becomes  well  developed,  so 
that  spring  growth  Is  more  rapid;  (3)  the  growth  above  the  surface  of  tbe 
ground,  though  sometimes  small,  serves  a  valuable  purpose  by  modifyins  the 
windsweep  at  a  time  when  its  efi'ects  are  most  marked,  thus  preventing,  in  a 
measure  at  least,  the  blowing  of  the  soil  from  around  the  roots  of  the  plants^ 
and,  at  the  same  time,  holding  the  snowfall  upon  the  ground  until  It  melts: 
(4)  the  crop  covers  the  ground  earlier  in  the  spring,  thus  reducing  the  loss  of 
moisture  through  surface  evaporation;  (5)  the  crop  usually  ripens  earlier,  a 
feature  that  is  important  for  two  reasons:  (1)  The  work  of  preparing  H^ 
ground  for  the  next  crop  can  be  begun  earlier,  and  (2)  the  crop  may  escape 
frost  more  frequently  in  sections  having  short  seasons. 

It  is  important  to  retain  the  snow  upon  the  land,  especially  in  sections  where 

it  forms  a  large  part  of  the  total  precipitation.    The  snowfall  may  be  retained 

In  several  ways:   (1)  By  leaving  the  ground  rough  when  the  plowing  Is  done 

late  in  the  fall;   (2)  by  throwing  up  borders  across  the  field  at  right  angles 

with  tbe  prevailing  winds  as  winter  approaches,  and   (3)  by  planting  hedge 
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*8  or  shrubbery  across  the  field  at  short  interrals.  The  last-named  method 
^referable  wherever  possible. 

rsually  less  seed  should  be  planted  per  acre  under  dry  farming  conditions 
a  Is  used  in  humid  sections.  The  less  the  precipitation  the  smaller  should 
tile  amount  of  seed  planted. 

finally,  Professor  Vernon  warns  those  who  undertake  dry  farming 
it  *^  the  yields  in  dry  farming  belts  may  be  and  sometimes  are  very 
•gre»  but  it  is  not  best  to  expect  as  large  yields  in  dry  farming  belts 
are  secured  in  humid  sections,  unless  the  cultural  methods  are  very 
ich.  superior." 

J-  E.  Payne,  of  the  Colorado  Station,  who  has  spent  many  years 
idying  the  agricultural  conditions  and  possibilities  of  the  dry 
:>lains  "  of  eastern  Colorado,  gives  the  following  brief  practical 
A'ice  to  that  class  of  new  settlers  in  this  region  "  who  have  merely 
oug^h  capital  to  put  up  houses,  break  a  few  acres  of  sod,  and  live 
I  ring  the  first  six  months.     ♦     *     ♦  " 

(1)  If  you  have  a  milch  cow  give  her  the  best  care  possible,  and  get  as  many 
^re  as  you  can.  Sell  cream,  or  make  good  butter  or  cheese.  Sod  cowhouses 
e  wltbln  the  reach  of  all  who  can  work. 

(2)  Keep  as  many  hens  as  you  can  take  care  of.  Feed  well  and  protect  from 
►yotes  and  other  beasts  of  prey.  If  you  can  raise  turkeys  and  geese  they  will 
ly.  Turkeys  and  geese  may  be  herded  by  children,  and  turkeys  are  the  best 
rasshopper  exterminators  known. 

(3)  For  field  crops  on  sod,  plant  early  amber  cane,  yellow  milo  maize,  and 
>rn.  The  seed  used  should  be  grown  in  the  vicinity  if  possible;  if  not,  choose 
>nie  early  variety.  If  you  are  able  to  do  so,  prepare  a  small  field  for  fall 
heat. 

(4)  Plant  a  garden.  If  you  have  no  well,  plant  a  small  plat  near  the  house 
nd  water  it  with  the  waste  water.  Bury  every  drop  of  waste  water  beside 
ome  vegetable  by  making  a  furrow  beside  the  plants,  and  after  the  water  has 
unk  away  fill  the  furrow  with  dry  dirt.  Old  tin  cans  sunk  in  the  ground  by 
he  side  of  hills  of  cucumbers  aid  in  watering  them  economically.  Punch  holes 
n  the  bottoms  of  the  cans. 

If  you  have  a  well,  plant  a  large  garden,  but  plant  all  garden  stuff  in  rows 
o  that  it  may  be  cultivated  with  horse  power.  Use  the  water  with  the  same 
«onomy  that  you  would  if  using  only  waste  water.  Never  flood  the  ground 
)nrposely.  If  any  should  be  flooded,  stir  it  thoroughly  as  soon  as  it  is  dry 
enough. 

It  is  a  common  mistake  with  l>eginners  in  irrigation  to  try  to  make  water 
take  the  place  of  cultivation.  The  result  is  failure.  Another  common  mistake 
Is  to  plant  a  larger  area  than  can  l>e  watered  from  tlie  well.  Better  begin  with 
only  a  few  square  rods  and  extend  the  area  as  experience  dictates. 

In  case  you  can  not  irrigate  from  a  well,  select  a  small  patch  of  ground  upon 
which  you  can  turn  the  flood  water  from  the  prairie  by  means  of  furrows.  If 
you  can  make  a  small  reservoir  above  the  patch,  do  it.  The  reservoir  may 
hold  a  few  barrels  of  water  until  you  have  time  to  direct  it  to  the  plants  which 
need  it.    Cultivate  thoroughly  and  keep  all  weeds  down. 

Besides  the  small  truck,  a  good  patch  should  be  planted  to  Mexican  beans, 

early  cowpeas,  watermelons,  muskmelons,  stock  melons,  pumpkins,  squashes, 

popcorn,  sweet  com,  and  potatoes.    These  will  sometimes  bring  good  crops 
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wltbovrt  irrigation.  Ebougb  slioiild  be  plunted  so  tliat  a  i^eotfAi]  mipphr  M 
winter  food  for  tlie  family  will  be  assured.  Stock  meloDe  are  rery  prodiw^tirr. 
and  vf  stored  In  sod  buildings,  above  ground,  tbey  win  fomfsii  green  fiood  for 
tbe  mileb  eows  during  winter.  I  hare  grown  stock  melons  at  tlie  rate  of  30 
tons  i)er  acre.  I  have  kept  ordinary  watermelons  nntil  tbe  last  of  Noreiub«r  I»t 
packing  them  in  bay  and  storing  tbem  in  a  room  wbere  tbey  kept  cool  but  did 
not  freeze.  There  are  varieties  of  winter  watermrfons  and  miiskmelons  whicli 
are  good  from  Christmas  until  March. 

By  planting  the  following  seven  varieties  of  sweet  com  on  the  same  day — and 
often  near  the  last  of  May — I  have  bad  roasting  ears  from  July  26  notil  Rep- 
tember  26.  The  varieties  were:  Cory,  Black  Mexican,  Perry  Hybrid*  Stovcil 
Rvergreen,  Country  Gentleman,  Mammoth  Evergreen,  and  Egyptian.  Tbe  larp* 
varieties  may  be  dried  for  winter  use  or  allowed  to  ripen  to  be  used  parriied. 
Parched  sweet  com  is  a  luxury,  but  one  which  is  witliin  the  reach  of  the  poorest 
settler.  White  Pearl  and  Queen  Golden  popcorn  have  done  well  for  me,  and 
my  fSamlly  have  had  many  meals  consisting  only  of  whipped  cream  and  popcorn. 

Potatoes,  sqnasbea,  and  pompkins  may  be  grown  successfnlly  by  keefibig  op 
a  constantly  successful  fight  against  potato  l>eetlefl  and  aqiuisb  bnga.  This 
means  to  battle  almost  daily  with  the  pests  from  the  time  the  ix>tatoe8  are  up 
until  the  middle  of  August,  and  from  the  time  the  squash  plants  are  up  until 
the  squashes  are  ripe. 

Grasshoppers  are  the  worst  enemies  to  field  crops,  but  by  keeping  plenty  "f 
poultry  the  grasshoppers  will  be  kept  down. 

To  produce  crops  of  any  kind  may  require  an  amount  of  labor  which  seeir* 
enormously  out  of  proportion  to  the  market  value  of  the  produce,  but  we  a ssmm^ 
that  i)eople  who  have  settled  here  desire  to  build  up  homes  and  they  have  c^tt^ 
here  because  they  failed  to  get  homes  elsewhere.  It  may  be  a  comforting  thing 
to  remember  that  you  may  not  be  working  any  harder  here  while  trying:  to 
establish  independence  than  you  would  be  if  working  by  the  day  for  some  onp 
for  Just  enough  wages  to  support  yourselves. 

A  careful  study  of  the  natural  conditioDs  and  the  methods  sue- 
cessfuUy  employed  in  dry  fanning  in  the  Great  Basin  has  ben 

reported  by  Mr.  C.  S.  Scofield,  of  the  Bnreau  of  Plant  Indnstry  of 
this  Department.    The  following  is  a  summary  of  this  report : 

Dry  farming  fai  tbe  Great  Basin  is  limited  at  present  almost  entirely  to  tb«> 
State  of  Utah,  where  It  bas  been  carried  on  to  some  extent  since  1875  mmd  Its 
practice  has  been  Increasing  rapidly  since  1900.  The  work  was  initiated  hf 
private  experiments,  but  the  State  of  Utah  Is  now  supporting  six  e: 
farms  for  testing  varieties  and  working  out  scientifloally  the  best  rotatloa 
tillage  methods. 

The  precipitation  comes  during  tbe  avtmmi,  winter,  and  spring  moBtba.  differ 
fng  in  this  respect  from  tbe  precipitation  on  tbe  dry  lands  east  of  tlie  Borky 
Mountains,  wbere  It  comes  dnring  tbe  smnmer  aiODtbs.  Farming  is  svooeasfoUy 
carried  on  with  an  annnal  average  rainfall  of  15  inches  or  sllgfatly  Icsa.  Tbt 
annnal  variation  In  rainfall  is  considerable,  and  tlie  year  IfM  was  tmoaQally 
wet.    Ixfcal  topography  bas  a  marked  effect  on  the  amount  of  rainfall. 

Clean  summer  ftellowtng  and  alternate-year  cropping,  together  witb  tborovr* 
tillage,  are  the  basis  of  saccessfnl  dry  f^rmiag  In  tbe  Great  Basin. 

Wheat  and  alfalfli  are  the  most  important  crvips  now  grown  on  tbe  dry  Iand5 

of  ttte  Great  Basin.    Thin  seeding  is  foimd  essential  to  tbe  best  results  with 

tttsc  crops. 
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iider  tlie  best  methodB  of  tillage  tbe  land  appenrs  to  remain  highly  produc- 

.  even  ^rhere  no  other  crop  than  wheat  is  grown. 

ry  fanning  is  now  used  only  as  a  supplement  to  irrigation  farming.    There 

?  been  few^  attempts  to  make  homes  on  the  dry  lauds. 

he   independent  extension  of  farming  on  the  dry  lands  deiiends  uikiu  the 

^lopment  of  underground  water  for  domestic  use. 

t  thus  appears  that  by  means  of  special  methods  of  culture  and 
use  of  drought-resistant  crops  a  considerable  amount  of  dry  farm- 
may  be  successfully  practiced,  particularly  if  supplemented  by 
[icient  irrigation  to  insure  garden  products  and  forage  for  stock 
ring  seasons  of  crop  failure  on  the  unirrigated  portion  of  the  farm. 

SEED  SELECTIOH.o 

\s  Dr.  G.  E.  Stone,  of  the  Massachusetts  Station,  points  out,  "  it 
generally  recognized  that  large,  heavy,  and  well-developed  seeds 
U,  as  a  rule,  produce  larger  plants  than  light  and  poorly  developed 
kIs  of  the  same  variety.  It  is  also  recognized  that  seed  uniform  in 
^e,  weight,  and  development  will  produce  crops  of  a  more  uniform 
pe  than  those  grown  from  seed  characterized  by  variations  in 
'velopment,  etc." 

He  points  out,  however,  that  while  "  seed  separation  has  come 
ito  vogue  among  growers  of  special  crops  as  a  means  of  securing 
tore  uniform  crops  and  plants  of  greater  vigor,  [and]  seed  selection 
f  one  kind  or  another  has  been  in  vogue  from  time  immemorial," 
[)ecial  methods  of  selection  are  not  at  the  present  time  common  in 
he  case  of  many  crops,  and  he  believes  that  much  more  attention 
light  profitably  be  given  to  the  matter. 

Doctor  Stone  describes  various  methods  which  have  been  used  for 
he  separation  and  grading  of  seeds.  "  The  separation  of  seed  by 
sieves  is  one  of  the  simplest,  easiest,  and  most  practical  methods 
employed  and  is  applicable  to  a  large  number  of  varieties;  [but] 
miall,  light  seeds  are  best  separated  by  the  air  method,  and  various 
levices  are  used  for  this  purpose."  A  form  of  the  tube  and  bellows 
method  referred  to  in  former  bulletins  of  this  series  ^  has  been  found 
to  be  well  suited  to  such  seeds  and  is  described  as  follows : 

Tlie  principal  features  of  this  device  consist  of  a  foot  bellows,  a  glass  tube 

three-fourths  or  more  inches  in  diameter  and  2  or  3  feet  long,  and  a  separate 

air  space  to  receive  the  air,     (See  fig.  1.)     The  bottom  of  the  tube  must  bp 

covered  with  cheese  cloth  with  a  large  enough  mesh  to  allow  the  air  to  readily 

pass  through,  but  fine  enough  to  hold  the  seed.    The  pressure  of  the  air  and 

the  diameter  and  length  of  the  neck  are  features  which  must  be  adjusted  to 

one  another  to  secure  the  best  results.    Various  kinds  of  blowing  appliances 

are  used,  all  having  the  same  object — to  proi^erly  separate  the  seed.    For  our 

purposes  we  have  devised  an  apt)aratus  (fig.  2)  consisting  of  a  series  of  tubes 

placed  in  a  block  side  to  side,  and  while  certain  ones  are  being  o|)erated  others 

1  Compiled  from  Massachusetts  Stn.  Bui.  121. 
>  IT.  S.  Dept.  Agr..  Farmers'  Buls.  225.  p.  10 ;  237,  p.  12. 
329 


16 


^fft 


can  be  emptied  and  refilled.  The  tubes  are  set  tn  holes  and  Imbedded  In  paraflin, 
rendering  them  secure.  The  block  holding  the  tubes  is  In  two  sectSons,  and  the 
two  halves  are  held  together  by  large  screws.  The  tube  extends  to  the  middle 
of  the  block  and  rests  upon  a  square  piece  of  folded  poiforated  tin  '"r." 
between  which  is  placed  bolting  cloth,  preventing  the  seed  from  falling  thronglL 
The  i>erforated  tin  and  bolting  cloth,  which  cover  the  lower  end  of  tlie  tube,  are 
held  in  a  horizontal  position  by  means  of  a  spring,  and  when  the  seeds  are  ¥e\- 
arated  by  turning  the  handle  marked  "  Y  "  it  brings  the  seed  support  in  a 
vertical  position,  as  shown  by  the  dotted  lines  "  Y,"  emptying  the  seeds  into  the 
Mason  jar  below  '*  G,"  which  is  provided  with  a  metal  cov^  securely  and  per- 
manently fastened  to  the  under  side  of  the  block.    The  process  of  emptyhig 

the  seed  from  the  tube  into  the 
jar  is  easily  accomplished  and 
saves  much  time  and  labor  Tbe 
top  of  each  tuk)e  is  provided  with 
a  light  brass  funnel  having  a  sim- 
ple shut-oflf  at  "e."  Fastened  to 
the  same  axis  which  carries  the 
funnel  there  is  another  soppoit 
which  carries  a  bent  piece  of  glass 
**  t."  This  is  for  the  purpose  of 
directing  the  light  seed  into  ttK- 
cylinder  "M."  Both  the  fnnne) 
and  the  glass  tubes  are  centerpd 
eiver  the  long  tube  and  held  In  po- 
sition by  a  simple  click  or  spring 
at  "  O-C,"  and  either  can  be  readily 
swung  in  any  direction.  Thv 
blowing  arrangement  consists  of  a 
hydraulic  air  compressor  provided 
with  a  50-gallon  tank,  **A-D.' 
This  is  connected  with  thick- 
walled  rubber  tubing,  pre»*nre 
gages,  reducing  valves,  and  shnt- 
off&  The  pressure  is  obtained  bj 
means  of  water,  and  with  a  larp- 
sui^ly  tank  and  high  pressure  tU- 
air  supply  can  be  kept  quite  con- 
stant. A  special  feature  of  this  apparatus  consists  in  the  bulbs  in  the  tubes,  <'f 
which  various  types  are  used.  In  successful  separation  much  depends  npon  the 
number  and  size  and  shape  of  these  bulbs. 

The  results  obtained  by  Doctor  Stone  with  a  number  of  crops  con- 
firm those  of  Shamel  and  Cobey  with  tobacco,*  showing  that  seed 
separation  is  "  an  important  aid  in  securing  larger,  more  vigorous, 
and  more  uniformly  developed  crops." 

EVERGEEENS:  USES  AHB  CITLTirBE.* 

W.  J.  Green  and  W.  £.  Bontrager,  in  a  bulletin  of  the  Ohio  Sta- 
tion, urge  that  on  account  of  their  enduring  foliage  evergreois  pos- 
sess peculiar  value  both  for  shelter  and  ornament,  and  "  should  be 

«T\   S.  Dept.  Agr.,  Farmers'  Bui.  237,  p.  12, 
»  Conipilod  from  Ohio  Sta.  Bui.  190. 
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Fio.  1. — Simple  device  for  separating:  seeds  by 
tube  and  bellows  method. 


■re  extensively  planted  about  eoiintry  homes,  whether  used  in 
aight-row  windbreaks  or  mingled  informally  with  other  trees  on 
■  lawn." 

<*roiD  tta«  omanoeDtal  Btandpolnt,  tb^  atMnnd  In  rtch  dark  sbadce  of  green, 
iall7  valuable  as  a  backsronnd  for  dPCldnoae  tree*  or  flowering  nbmbw  and 


t'lo.  2. — Mori'  .■laborate  devkf  for  neparatintt  mn-iIii. 

At  all  flmea  they  furnish  a  barrli-'r  to  wind  and  ciild,  and  the  remarkably 
plctnrcwiije  forms  amamed  bj  the  adult  Riieclmens  of  nmny  HpecleH  add  much  to 
the  attracrtlveness  of  a  country  home,  especially  when  tbelr  bouRhB  Brapcfiilly 
bend  beneath  a  load  of  snow.  In  winter,  when  other  trees  are  deHtitute  of 
foliage,  these  majestic  treea  lend  to  the  scene  an  air  of  animation  whieh  mltt- 
cates  In  a  large  menxurc  the  severity  and  desolation  of  the  season.  If  taste- 
fiilly  Intermingled  with  other  trees  and  shrubs  about  the  home  they  give  a 
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warmth  of  verdure  and  variety  of  outline  unattainable  without  their  use.  That 
many  of  the  evergreens  can  be  successfully  grown  upon  thin  sandy  soils  Is  an 
additional  argument  in  their  favor. 

Where  grown  to  show  the  characteristic  beauty  of  individual  trees*  erer- 
greens  should  be  grouped  naturally  and  not  so  closely  as  to  crowd  upon  each 
other,  usually  along  the  sides  or  at  the  rear  of  the  lawn.  Planting  in  atraif^t 
lines  should  be  avoided,  and,  in  small  groups,  the  disposition  of  trees  in  odd 
numbers  is  to  be  preferred.  Immediate  effects  may  be  secured  by  planting; 
thickly,  but  thinning  should  not  be  so  long  deferred  as  to  work  Injury  to  tiit* 
lower  branches  of  those  trees  which  it  is  intended  to  grow  to  maturity.  Th^ 
individual  who  expects  to  begin  the  planting  of  evergreens  should  not  under- 
estimate the  importance  of  ascertaining  what  species  and  varieties  have  been 
found  vigorous  and  hardy  after  being  tested  over  a  wide  range  of  country 
under  dissimilar  conditions.  After  a  beginning  has  been  made  specimens  umj 
be  added  from  time  to  time  as  the  planter  determines  what  kinds  are  be^t 
suited  to  his  needs  and  locality.     ♦     ♦     ♦ 

The  finest  of  the  larger  ornamental  evergreens  are  the  white  pine,  Colorado 
blue  Rpruce,  white  or  silver  flr,  oriental  spruce,  and  American  hemlock.  Of  tlu> 
smaller  ones  none  is  better  than  Siberian,  Hovey*s  golden,  pyramidal  or  gUib«> 
arbor  vitce,  thread-branched  Japan  cy])ress,  graceful  obtuse-leaved  Japan  cy- 
press, and  plume-like  Japan  cypress.  The  best  evergreens  bearing  foliage  in 
shades  of  yellow  are  George  Peabody  arbor  vltie,  golden  pea-fruited  Jap:in 
cypress,  and  golden  plume-like  Japan  cypress.     ♦     •     ♦ 

Probably  the  most  valuable  of  all  the  evergreens  in  producing  landscape  pi**- 
tures  is  the  silver  or  white  flr.  Somewhat  similar  in  color,  although  of  a  di^ 
tiiictly  different  habit  of  growth,  is  the  Colorado  blue  spruce,  which  should  be 
found  in  every  collection.  This  superb  tree  is  of  iron-clad  hardiness  and  the 
foliage  is  of  a  pronounced  shade  of  blue  which  renders  it  very  effective  when 
grown  In  proximity  to  Carker-colored  kinds.  The  retinosiioras,  or  Jaiian  cy- 
presses, are  an  extensive  group  of  elegant  small  trees  especially  adapted  t<t 
massing  and  also  to  use  uix)n  small  lawns,  while  the  dwarf  Mugho  pine  will  1h» 
found  serviceable  where  one  of  low  si)reading  habit  is  desired.  At  times  in 
grouping  trees  a  si)ecimen  of  upright,  columnar  habit  will  be  admissible,  when 
the  pyramidal  arbor  vltjp  or  Irish  junij^er  may  be  appropriately  Introduced;  but 
a  preponderance  of  such  trees  should  be  avoided,  as  it  conduces  to  anytJiing  but 
a  natural,  graceful  landscai)e  composition. 

It  is  stated  that  dull  and  gloomy  effects  sometimes  produced  by 

excessive  use  of  trees  like  the  Norway  spruce  and  the  Irish  juniper 

may  be  avoided  by  mingling  with  them  such  light  and  cheerful  trees 

as  the  silver  firs,  Colorado  spruce,  hemlocks,  and  retinosporas,  as  well 

as  deciduous  trees. 

The  white  birch  Is  admirably  suited  to  this  style  of  planting,  and,  wh&k  inter- 
spersed among  evergreens,  its  snowy  bark  gleaming  against  a  background  of 
green  boughs,  becomes  a  charming  iiart  of  the  winter  scene.  The  beauty  of 
home  grounds  would  be  greatly  augmented  by  the  more  general  use  of  this  hand- 
some, hardy,  and  easily  grown  tree,  which  is  so  attractive  a  feature  in  much  of 
nature's  grouping.  Excellent  enlivening  effects  may  also  be  secured  by  using  thf 
red-twigged  dogwood,  a  shrub  some  5  feet  high,  whose  numerous,  wine-cokM^ 
branches  contrast  finely  with  evergreens  or  snow.  Owing  to  its  small  siae  this 
must  be  grown  in  front  of  taller  trees,  or  in  nooks  such  as  frequently  occur  aloog 
the  edges  of  an  evergreen  group.  As  a  comi)aniou  plant  to  the  dwarf  doirwood 
the  golden  willow  is  sometimes  used,  thereby  throwing  golden  twigs  into  coo- 
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trast  with  tboee  of  a  crimson  boe.  The  foliage  of  the  soMen  elder,  a  hardy, 
rugged  sbmb  of  the  very  easiest  culture,  will  be  of  material  value  during  the 
sumnier  months.  This  must  be  planted  In  full  exposure  to  the  sunlight,  as  the 
rich  yellow  foliage  becomes  greenish  in  color  when  grown  in  partial  shade.  The 
coloring  of  this  shrub  is  finest  on  young  growth ;  hence  it  is  well  to  cut  back  the 
plant  severely  in  spring.  Still  another  shrub  useful  for  such  purposes  is  the 
r«d-bud  or  Judas  tree,  whose  flowers,  in  a  cheery  sliade  of  pink,  cover  tha 
branches  before  the  leaves  appear. 

At  the  base  of  evergreens  occasional  touches  of  color,  such  as  are  afforded  by 
beds  of  petunia,  canna,  salvia,  or  other  bedding  plants,  are  highly  effective  and 
satlsfoctory.  Owing  to  their  vigor  of  growth  and  ease  of  culture  clumps  of 
many  of  the  perennial  plants  are  exceedingly  valuable  adjuncts,  used  in  this 
way,  and  If  left  undisturbed  they  will  increase  in  siae  and  beauty  from  year  to 
year.  Foxglove,  platycodon«  hardy  phlox,  larkspur,  and  a  host  of  others,  from 
which  selection  may  be  made  according  to  the  planter's  fancy,  are  available  for 
the  purpose.  In  fact,  evergreens  form  a  most  excellent  background  for  a  great 
variety  of  charming  hues  in  flower,  fruit,  and  foliage.  During  the  entire  cycle 
of  the  seasons  they  may  be  made  to  accentuate  and  brighten  an  infinite  variety 
of  colors  in  plants,  from  the  humblest  flowers  to  the  gorgeous  maples. 

For  making  an  evergreen  hedge  American  hemlock  or  Siberian 
arbor  vitse  are  recommended,  and,  if  to  be  shorn  into  fanciful  shapes, 
the  use  of  common  red  cedar,  blue-tinted  cedar,  or  any  arbor  vitse  is 
advised. 

It  is  urged  that  "  every  country  home  should  have  its  shelter  belt 
of  evergreens.  Wind-breaks  are  not  meant  for  the  sole  use  of  exten- 
sive orchardists,  as  was  once  thought,  but  should  be  so  commonly 
planted  as  to  protect  every  home  exposed  in  the  least  to  the  ravages 
of  wind  and  storm.     ♦     *     * »' 

As  a  protection  to  farm  buUdings,  the  barnyard,  or  poultry  run,  a  good  wind- 
break win  repay  its  cost  in  a  few  years  in  the  saving  of  fuel  or  feed.  The 
length  of  time  consumed  in  its  growth  need  not  deter  anyone  from  making  a 
wind-break,  as  results  may  be  secured  In  half  a  dosen  years  by  planting  thickly, 
subsequent  thinning  to  be  practiced. 

For  the  construction  of  wind-breaks  and  shelter  belts  the  white  pine,  Norway 
spruce,  Austrian  and  Scotch  pines,  and  American  arbor  vlts  have  no  su|)erlor8. 
These  kinds  all  grow  rapidly  and  are  not  lacking  in  vigor  or  adaptability  to 
thin  soils,  exposed  situaticmsi  and  other  adverse  conditions. 

The  authors  are  careful  to  warn  against  the  exclusive  planting  of 
evergreens  about  homes. 

Deciduous  trees  occupy  a  place  in  any  scheme  for  beautifying  lawns  which 
conifers  alone  do  not  and  can  not  fill.  When  surrounded  and  completely  envel- 
oped in  a  dense  growth  of  evergreens,  a  style  of  planting  somewhat  prevalent  a 
few  decades  ago,  and  of  which  examples  are  even  now  occasionally  seen,  a  rest* 
dence  becomes  dark,  gloomy,  damp,  and  diiDgerous  to  health. 

NITT  OBOWIHO  DT  MAKYLAHD.^ 

A  recent  bulletin  of  the  Maryland  Station,  by  C.  P.  Close,  indicates 
that  the  possible  area  of  successful  nut  culture,  even  of  the  choice 
Persian  walnuts  and  pecans,  is  much  more  extended  than  has  gen- 

o  Compiled  from  Maryland  Sta.  Buh  13B» 
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erally  been  supposed.  After  a  thorough  investigation  of  the  subject 
Professor  Close  is  of  the  opinion  that  "there  is  scarcely  any  good 
reason  why  people  who  own  favorably  located,  well-drained  land 
without  hardpan  subsoil  in  Maryland  should  not  plant  nut  trees, 
especially  the  Persian  walnut  and  pecan,''  and  he  predicts  that  ''in 
a  few  years  Maryland  will  rank  as  a  nut-producing  State.  She  has 
the  requisite  soil,  climate,  and  incentive,  and  since  satisfactory  vari- 
eties are  to  be  had,  it  is  now  only  a  question  of  launching  the  industry 
systematically,  and  this  movement  has  already  begun." 

Professor  Close  thinks  "the  planting  of  nut  trees  ought  to  be 
encouraged  and  increased  until  the  nuts  are  produced  in  large  enough 
quantities  to  become  a  staple  article  of  food  instead  of  only  a  luxury. 
Thej'  can  to  a  very  considerable  extent  be  used  in  a  mixed  diet  to  take 
the  place  of  meat.  At  20  cents  per  pound  for  walnuts  and  25  cents 
per  pound  for  porterhouse  steak,  an  equal  investment  in  each  will 
produce  about  one-fifth  more  in  weight  of  food  material  and  in  energy 
in  the  walnuts  than  in  the  steak.^  Pecans  rank  higher  than  walnuts 
in  a  similar  comparison.  For  use  as  luxuries  only,  the  addition  of 
thousands  of  acres  of  productive  nut  orchards  to  our  present  supply 
would  be  profitable.'' 

A  nut  survey  of  the  State  showed  that — 

The  native  black  walnut,  butternut,  hickory,  chestnut,  beech,  haael,  and 
chinqnapin  abound  almost  everywhere.  A  few  of  the  black  walnuts  and  hickories 
are  of  especial  merit.  ♦  ♦  ♦  Most  of  the  State  has  produced  excellent  Per- 
sian walnuts  and  some  pecans  for  more  than  a  hundred  years.  Only  a  few 
named  varieties  of  the  improved  sorts  have  thus  far  l)een  tried.  The  Improved 
varieties  of  chestnuts  are  not  generally  profitable,  but  may  become  so  If  the 
immense  crop  of  native  chestnuts  is  cut  short,  as  is  now  threatened  by  a  dLseate 
which  is  causing  the  death  of  hundreds  of  trees.  •  •  *  The  Japan  walnut 
is  not  much  grown  and  is  not  likely  to  be. 

The  following  are  named  as  the  varieties  of  Persian  walnuts  which 
are  believed  to  be  most  likely  to  succeed  under  Maryland  conditions: 
Chaberte,  Franquette,  Mayette  Blanche,  Parisienne,  Propparturien?, 
San  Jose,  Rush,  Norman  Pomeroy,  Drew,  and  Peerless  Paper  ShelL 

It  is  stated  that  varieties  of  pecans  adapted  to  Maryland  conditions 
"can  not  be  recommended  with  as  much  certainty  as  can  Persian 
walnuts,  because  the  pecan  has  not  yet  received  much  attention  in 
localities  far  north  of  its  native  home.  From  the  few  efforts  at  pecan 
growing  already  made  in  the  State  there  is  reason  to  believe  that  the 
most  hardy  varieties  will  succeed  here.  The  following  varieties  wen? 
suggested  by  Prof.  H.  H.  Hume,  who  has  had  considerable  experience 
with  pecans  in  the  Southern  States:  Curtis,  Horlbeck,  Mantura* 
Moneymaker,  Pabst,  Stuart,  and  Van  Deman." 

•  See  U.  S.  Dept.  Agr.,  Yearbook,  1906,  p.  295. 
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Professor  Close  describes  methods  of  propagation,  grafting,  bud- 
ding, planting,  etc,  adapted  to  Maryland  conditions.  Conditions 
similar  to  those  of  Maryland  prevail  over  extensive  areas  in  "which 
nut  culture  is  now  given  little  attention.  The  possibility  of  profitably 
extending  this  industry  would  therefore  seem  to  be  worthy  of  con- 
sideration. 

''HOOOIHG  OFF"  COSH.' 

''  Hogging  off ''  com  ^^  means,  in  farm  practice,  turning  the  hogs 
into  a  field  of  standing  com,  allowing  them  to  pull  down  the  stalks 
and  consume  the  com  at  wiU.'^  In  a  recent  bulletin  of  the  Minnesota 
Station,  D.  A.*  Gaumnitz  and  associates  say : 

This  practice  was  not  uncommon  twenty  or  twenty-live  years  ago  In  Ohio. 
It  w&s  not  foUowed  extensively,  because  it  appeared  to  be  a  abiftless,  untidy 
way  of  harvesting  com,  and  it  was  not  believed  that  the  bogs  made  as  good 
gains  as  when  yard  fed  or  closely  confined. 

These  ideas»  combined  with  a  plea  by  agricultural  scientists  for  better  farm- 
ing, which  was  supposed  to  mean  cutting  and  carefully  husking  the  com,  led 
many  to  discontinue  the  practice. 

About  the  time  this  system  of  hogging  com  was  discarded  in  the  East,  tlie 
western  fanners  took  it  up,  especially  in  Illinois,  Iowa,  Kansas,  Nebraska,  and 
Oklahoma.  Some  have  followed  it  more  or  less  since  that  time  with  good 
results. 

Corn  is  a  comparatively  cheap  feed  in  the  central  Western  States.  An  acre 
of  com  can  be  grown  up  to  harvest  for  from  $4  to  $5,  and  with  rental  of  land 
added,  for  about  I7JS0  to  $8,50.  With  fair  yields  the  cost  per  bushel  is  very 
low.  High  prices  for  labor,  together  with  low  prices  for  com,  warrant  economy 
in  labor  even  though  it  may  lead  to  a  slight  waste  of  com. 

The  idea  that  hogging  ofT  com  is  a  shiftless  way  of  farming  is  based  neither 
on  facts  nor  good  Judgment.  So  far  as  the  farmer  Is  concerned,  the  method  that 
yields  the  largest  net  profit  and  the  greatest  possibility  of  enjoyment  for  himself 
and  family  Is  the  best  to  follow.  When  It  Is  learned  that  com  may  be  economic- 
ally  harvested  with  live  stock  and  that  good  timothy  and  clover  hay  ctui  he 
produced  as  cheaply  per  ton  as  eom  stover  can  be  saved  this  Idea  will  change. 

These  conclusions  are  based  upon  experiments  made  at  the  Minne- 
sota Experiment  Station  during  1905  and  1906.  The  hogs  were 
turned  into  the  com  September  19.  It  is  thought  that  ordinarily 
they  should  be  turned  in  by  September  1. 

In  1905  the  field  pigs  tools  to  the  hogging  down  of  com  rather  rapidly,  learning 
to  do  It  in  about  three  days,  but  in  1900  It  retiulred  about  a  wwk  or  ten  dnys 
for  the  112-pound  pigs  to  learo  how  to  break  down  the  com  and  find  the  oufh. 

Hogs  thus  fed  in  the  fields  wasted  no  more  corn  than  those  fed  in 
the  yard.  In  fact,  they  picked  the  corn  aa  clean  as  most  men  do  in 
husking.  The  field  hogs,  moreover,  gained  nearly  one-third  more 
rapidly  than  those  fed  in  yards  and  produced  pork  with  less  grain. 

The  experiments  indicate  that  the  labor  ref|uired  in  caring  for  hogs 
is  not  increased  by  hogging  com,  but  may  be  decreased  if  systematic 

<>  Compiled  from  MinnesoU  Bta.  Bnl.  l(H« 

329 


22 

methods  and  a  carefully  worked  out  plan  with  a  view  to  economy  of 
labor  and  fencing  are  employed. 

It  Is  not  expected  that  aU  com  raised  be  fed  off  with  hogs,  but  the  amount 
they  can  clean  up  from  the  time  it  is  nicely  glazed  until  the  weather  becomes 
unfavornble  (two  or  three  months  in  Minnesota)  may  be  very  economically  fed 
in  this  way.  Hogs  should  not,  as  a  rule,  be  turned  into  more  com  at  one  time 
than  they  can  eat  up  clean  in  two  or  three  weeks.  The  shorter  p^iod  is 
preferable. 

Considerable  fencing  may  be  necessary,  but  the  cost  of  this  may  be 
from  $1  to  $2.50  IcvSs  per  acre  than  the  cost  of  husking  the  com. 
Fields  permanently  fenced  for  hogs  should,  however,  be  convenient 
to  the  farmstead,  as  large  as  can  be  used  for  the  purpose,  and  of  such 
shape  as  to  reduce  to  a  minimum  the  amoimt  of  fencing  necessary  to 
inclose  an  acre  of  land,  and  it  is  suggested  that  3  pounds  of  rap, 
costing  15  cents,  sown  in  the  corn  at  the  last  cultivation,  will  furnish 
considerable  succulent  feed,  which  may  take  the  place  of  high-priced 
shorts. 

It  is  believed  that  the  stover  lost  in  hogging  off  com  ^  is  in  many 
cases  not  worth  the  cost  of  saving." 

Finally,  it  is  said  in  favor  of  the  practice  that  "  it  requires  no  more 
labor  to  prepare  for  subsequent  crop  fields  that  have  been  hogged  off 
than  those  that  have  been  treated  bv  the  ordinary  methods  of  har- 
vesting." 

IMPOSTANCE  OF  IDEE  AND  OTHEK  MINEBAL  KATTEB  DT 

FEEDING  STUFFS.- 

The  importance  of  protein  or  nitrogenous  material  and  of  energy- 
yielding  fat  and  carbohydrates  in  a  ration  has  often  been  discussed,* 
and  it  is  almost  universally  conceded  that  a  definite  proportion  of  pro- 
tein to  energy-yielding  constituents — ^that  is,  a  balanced  ration — i> 
essential  for  the  best  results.  For  carrying  on  life  processes  other 
constituents — ^namely,  mineral  matters — are  equally  essential,  but  tlu* 
question  of  ash  requirement  is  less  generally  insisted  upon,  perhap-^ 
owing  to  the  lack  of  trustworthy  information  regarding  the  kind> 
and  amounts  which  are  essential  and  the  many  difficulties  attendant 
upon  experimental  work  along  such  lines. 

Everyone  concedes  that  mineral  matter  is  required  for  the  forma- 
tion of  bones,  teeth,  and  other  hard  parts  of  the  animal  body,  and  that 
the  various  digestive  juices,  the  blood,  and  other  portions  of  the  ani- 
mpl  must  contain  certain  mineral  constituents  in  order  that  their 
proper  fimctions  may  be  carried  on.    While  opinions  differ  as  to 

<>  Compiled  from  Hawaii  Sta.  Bui.  13;  Transvaal  Agr.  Jour^  5  (1907).  Xo«. 

19.  pp.  647-656;  20.  pp.  925-028;  6  (1907),  No.  21.  pp.  51-65. 

^  8ee,  for  instance.  IT.  S.  Dept.  Agr.,  Farmers'  Bnla  22,  170. 
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Home  mineral  constituents,  the  following  substances  are  regarded  as 
essential:  Calcium  and  magnesium  phosphate,  together  with  small 
amounts  of  carbonates,  fluorids,  and  chlorids,  which  are  present  in 
bones  and  teeth,  and  chlorids  and  hydrochloric  acid  contained  in  the 
gastric  juice.  Potassium  compounds  are  found  in  saliva  and  gastric 
juice  and  other  secretions,  iron  in  the  blood  and  tissues,  and  sulphur 
and  phosphorus  in  the  blood,  brain,  and  other  organs  and  tissues, 
while  iodin  is  present  in  a  small  amount  in  the  thyroid  gland. 

Practically  all  feeding  stuffs  contain  a  variety  of  ash  constituents, 
vegetable  products  being  the  most  important  source  of  mineral  matter, 
Hs  they  are  the  principal  food  supply  of  domestix;  animals.  Under 
usual  drcumstanoes  it  is  believed  that  the  mixed  rations  which  are 
most  commonly  fed  will  supply  the  needed  mineral  matter. 

The  plants  obtain  the  mineral  constituents  necessary  for  their 
growth  from  the  soil,  the  proportion  of  different  ash  constituents 
varying  in  the  different  plant  organs.  Prof.  H.  Ingle,  of  the  Trans- 
vaal department  of  agriculture,  in  a  discussion  of  this  question,  states 
that— 

Tbe  functions  which  are  filled  by  the  various  mineral  Ingredients  are  not  well 
known,  but  they  appear  to  be  closely  related  to  the  physiological  processes  by 
which  starch,  sugar,  albuminoids,  and  other  inii)ortnnt  products  are  formed 
and  moved  in  the  plant. 

In  the  most  important  act  of  a  plant*s  life — the  formation  of  seed — a  concen- 
tration of  these  ash  constituents,  as  well  as  of  the  nitrogenous  and  carbonaceous 
materfals,  from  the  leaves  and  stems  to  the  seed  takes  place,  in  order  that  the 
seed  may  contain  a  store  of  plant  food  to  start  the  seedling  when  germination 
occurs. 

In  this  concentration  it  generally  happens  that  phosphoric  acid  and  potash  are 
stored  in  largest  amount,  while  lime,  magnesia,  chlorin,  and  the  other  ash  con- 
stituents, though  always  present,  are  there  in  very  small  proportion.  As  a  rule, 
the  leaves  and  stems  of  a  plant  contain  a  higher  proportion  of  these  latter  ele- 
ments than  the  seeds.     *     •     « 

Cereals  are  remarkable  for  the  low  proportion  of  lime  to  phosphoric  acid  con- 
tained in  both  their  seed  and  straw.  Leguminous  plants — e.  g.,  lucem,  clover, 
peas,  and  beans — contain  a  high  proportion  of  lime  in  their  leaves  and  stems. 
•  ♦  ♦  In  the  straw  of  cereals  and  of  grasses  silica  Is  often  the  largest  con- 
stituent, while  In  leguminosie  and  In  roots  it  is  present  In  very  small  quan- 
tity.    •     ♦     • 

Linae  and  phosphoric  acid  are  required  for  the  formation  of  bones  in  animals 
ill  the  proportion  of  about  1.5  of  lime  to  1  of  phosphoric  acid,  and  in  all  prob- 
ability these  are  the  proportions  in  which  these  constituents  should  be  present 
In  tbe  rations  of  the  animals  in  order  to  give  the  most  favorable  conditions  for 
healthy  growth.  Animals  require  for  their  proper  growth  supplies  of  chlorids, 
flaorida,  iron,  and  probably  other  substances  which  may  not  be  present  in  suf- 
ficient quantity  in  their  food. 

To  cite  an  instance  of  the  important  bearing  of  ash  constituents 
upon  animal  production,  it  seems  more  than  probable  that  the  unsat- 
isfactory results  which  follow  the  exclusive  feeding  of  com  to  pigs 
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are  not  due  entirely  to  a  deficiency  of  protein,  as  is  sometimes  claimed, 
but  to  a  lack  of  ash  constituents.  When  com  is  supplemented  by 
some  concentrated  feed,  such  as  blood  meal,  tankage,  or  alfalfa  hay, 
the  ash  content  of  the  ration  is  increased,  as  well  as  the  protein,  and 
there  is  reason  to  believe  that  the  improvement  noted  is  in  consider- 
able measure  to  be  ascribed  to  the  increased  supply  of  mineni 
matter.*" 

To  cite  another  instance,  the  blue-grass  region  of  Kentucky  has 
long  been  said  to  possess  peculiar  advantages  for  raising  farm  ani- 
mals, particularly  horses.  In  so  far  as  this  advantage  depends  npon 
feed,  it  seems  likely  that  it  is  due  to  the  abundance  of  lime  in  the 
forage  crops  grown  upon  the  characteristic  limestone  soil  of  the  blue- 
grass  region. 

That  the  character  of  the  feed  and  its  value  for  farm  animals  is 
dependent  in  considerable  degree  upon  the  mineral  character  of  the 
soil,  and  particularly  upon  the  lime  content,  is  clearly  shown  by  the 
recently  published  studies  of  local-grown  feeding  stuffs^  particularly 
those  belonging  to  the  grass  family,  carried  on  at  the  Hawaii  Station. 
In  the  volcanic  soil  of  the  Hawaiian  Islands  there  is  little  lime,  and 
an  examination  of  the  ash  constituents  showed  that  Hawaiian  forage 
crops  were  uniformly  deficient  in  lime,  and  that  the  failure  to  obtain 
best  results  which  has  been  noted  with  an  apparently  well-balanced 
ration  mav  be  attributed  to  this  cause.  In  order  to  secure  the  best 
results  in  bone  development,  health,  etc..  Dr.  E.  C.  Shorey,  who  car- 
ried on  the  studies  referred  to,  believes  that  these  Hawaiian  feeding 
stuffs  deficient  in  lime  should  be  supplemented  by  others  richer  in 
this  constituent,  such  as  leguminous  plants  and  sugarhouse  by- 
products, or  by  the  use  of  some  lime  in  drinking  water,  mixed  with 
the  feeds  used,  or  applied  to  the  soils  producing  the  forage  crops. 

In  connection  Avith  Professor  Ingle's  work,  to  which  reference  has 
already  been  made,  a  large  number  of  analyses  showed  that  many 
of  the  feeding  stuffs  grown  in  the  Transvaal  were  deficient  in  lime 
in  proportion  to  phosphoric  acid,  and  he  attributes  diseases  and 
lack  of  thrift,  often  noted  in  mules  and  horses,  to  the  fact  that  the 
feeding  stuffs  most  commonly  used  (com  and  oat  hay)  do  not  pro- 
vide lime  in  sufficient  amount  or  in  the  right  proportion  to  phosphoric' 
acid. 

The  usual  rations  of  horses  and  mules  in  South  Africa  are  made  up  of  oat 
hay  or  oat  hay  and  mealies  [Indian  com],  and  •  *  •  both  theoe  foodstuff << 
contain  far  too  much  phosphoric  acid  in  proportion  to  lime  for  the  probable 
requirements  of  animals  for  healthy  bone  formation.  In  Europe  and  most  otber 
l)arts  of  the  world  where  oats  are  used  as  food  for  draft  animals  meadow  biy 
or  clover  hay  is  given  in  addition,  and  thus  the  ratio  of  phosphoric  acid  to  lini^ 
in  the  whole  ration  is  greatly  dlmlnshed.    •     •     ♦ 

■'.  S.  I>ei)t.  Agr..  Farmers*  Buls.  1«0,  p.  2il;    270,  p.  21. 
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The  ifractical  deductions  to  be  drawn  *  •  •  are  that  the  susceptibility 
to  bone  disease  in  liorses,  mules,  and  donkeys  [noted  in  the  Transvaal]  would 
be  greatly  diminished  if  the  present  exclusive  diet  of  oat  hay  or  oat  hay  and 
mealies  were  replaced,  to  some  extent  at  least,  by  lucem  hay,  or  probably  even 
veld  hay,  and  that  a  reco^ltiou  of  the  need  of  suppl/lng  bone-forming  mate- 
rials— lime  and  phosphoric  acid — in  proper  proportions  in  framing  rations  for 
animals  would  undoubtedly  lead  to  greater  success  in  producing  sound  and 
healthy  stock  than  at  present  attends  the  usual  methods  of  feeding  adopted  in 
this  country.    •     ♦    ♦ 

Bran  and  linseed  cake,  which  are  rich  in  ash  and  therefore  generally  re- 
garded as  being  particularly  usefu]  in  supplying  the  materials  for  bone  forma- 
tion, are,  from  the  point  of  view  here  explained,  particularly  unsuitable  for  this 
puri)08e  because  of  the  large  proportion  of  phosphorus  pentoxid  to  lime  which 
they  contain.  The  injury  to  the  bones  of  animals  fed  largely  upon  bran  has 
been  noticed  in  the  disesises  known  as  "  bran  rachitis,"  or  "  miller's  horse  dis- 
ease,** and  in  some  respects  the  effects  produced  resemble  osteoporosis. 

As  another  instance  of  an  attempt  to  supply  a  deficiency  in  min- 
eral matter  may  be  mentioned  the  custom  of  feeding  broken  or 
cnished  bone  to  cattle  as  practiced  in  South  Africa.  In  experiments 
reported  by  D.  Hutcheon,"  crushed  dried  bone  about  the  size  of 
coarse  oatmeal,  when  fed  to  a  steer  at  the  rate  of  about  1  pound  per 
day  for  seven  days,  was  apparently  completely  digested,  none  of  the 
bone  being  recovered  in  the  excreta. 

Many  European  investigators  have  studied  the  relation  of  phos- 
phorus and  calcium  compounds  for  various  farm  animals,  particu- 
larly noteworthy  work  being  that  of  Gouin  and  Andouard  with 
calves.  The  consensus  of  opinion  seems  to  be  that  an  addition  of 
mineral  constituents  to  the  ration  is  desirable  if  for  any  reason 
enough  is  not  supplied  by  the  ordinary  feeds.  The  deficiency  may 
be  made  good  by  the  selection  of  feeding  stuffs  containing  the  de- 
sired mineral  elements  in  greater  abundance  or  by  supplying  mix- 
tures of  mineral  salts,  though  the  advantages  of  the  latter  method 
are  perhaps  less  clearly  demonstrated.  It  will  be  recalled,  however, 
that  such  a  use  of  mineral  salts  is  in  accord  with  general  agricul- 
tural practice,  salt,  sulphur,  wood  ashes,  and  similar  material  being 
very  commonly  given  to  live  stock  on  many  farms. 

According  to  Professor  Inglt 


The  use  of  "  l>one  flour  "  or  **  bone  meal "  as  a  "  lick  "  for  cattle  in  districts 
in  which  the  soil  is  deficient  in  lime,  and  in  which  certain  bone  diseases  are 
prevalent,  is  much  advocated  in  many  quarters,  and  would  appear  to  be  useful. 
Bone  ash  would  probably  be  preferable,  and  its  use  would  avoid  the  danger 
of  spreading  disease  which  exists  when  raw  bones  are  employed.  Although 
bones  or  bone  ash  contain  lime  and  phosphoric  acid  in  exactly  the  same  propor- 
tions that  they  are  required  in  the  building  up  of  the  bones  of  the  animals  fed 
upon  them,  it  would  seem  better  to  provide  a  food  in  which  the  proportion  of 

«Agr.  Jour.  Cnpe  Good  Hope,  28  (1906),  No.  2,  pp.  210-212. 
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lime  to  phoflphoric  acid  1b  higher,  since  the  object  in  view  Is  to  amend  the  too 
low  ratio  which  exists  in  the  actnal  food  of  the  animal.    •     «     • 

The  supply  of  common  salt  Is  absolutely  essential,  and  in  districts  where  this 
substance  does  not  occur  in  the  soil  or  water,  it  is  adviSBble  to  supply  it  to 
animals  in  the  form  of  "  lick.*'  The  addition  of  lime  or  of  bone  meal  to  the 
"  lick "  may  also  be  useful,  though  it  is  probable  that  these  substances  as 
**  lick  "are  not  so  effective  as  when  they  form  actual  constituents  of  the  food 
plants.  The  same  applies  to  sulphur,  which  is  also  often  added  to  ^  licks.*' 
It  should  be  pointed  out,  however,  that,  in  addition  to  supplying  the  physio- 
logical requirements  of  the  animals,  salt,  sulphur,  and  other  additions  some- 
times made  to  the  "  lick  "  act  medicinally,  sometimes  as  vermifuges,  aometlmtf 
as  purgatives.  This  asiiect  of  the  question,  however,  can  not  appropriately  N^ 
discussed  here. 

Studies  of  the  ash  content  of  farm  crops  have  been  an  important 
feature  of  experiment  station  work  in  this  country,  but  the  question 
has  been  studied  more  often  from  the  standpoint  of  the  plant's  draft 
upon  the  soil  and  hence  its  fertilizer  requirements  than  from  that  of 
the  value  of  the  ash  as  a  food  material.  The  latter  question  would 
seem  to  be  of  sufficient  importance  to  warrant  more  careful  study. 

PBEPARATIOH  OF  ICISCIBLE  OILS.* 

The  use  of  refined  and  crude  oils  as  insecticides  for  scale  insects 
and  other  insect  pests  has  been  quite  generally  adopted  among  or- 
chardists  for  many  yeara  The  efficiency  of  these  oils  in  destrojring 
insects  is  well  known,  but  when  used  at  too  great  a  strength  they  may 
injure  fruit  trees,  especially  if  applied  during  the  growing  period  or 
for  many  years  in  succession  during  the  dormant  season.  It  is,  therts 
fore,  a  matter  of  much  practical  importance  to  devise  means  of  mixing 
oils  with  water  so  that  they  may  be  diluted  as  greatly  as  is  consistent 
with  efficiency.  The  mechanical  mixture  of  oils  with  water  by  mean^ 
of  special  machinery  has  not  given  satisfactory  results.  Resort  has. 
therefore,  been  had  to  different  methods  of  preparing  emulsions,  ordi- 
nary kerosene  emulsion  being  the  most  familiar  example  of  this  sort 
of  mixture. 

In  order  to  get  satisfactory  results  from  kerosene  emulsion  it  15 
necessary  to  use  a  preparation  carrying  about  20  per  cent  of  oil.  Thi^, 
however,  appears  to  be  too  high  a  percentage  of  oil  for  safety  in  con* 
tinned  use  on  fruit  trees.  Recently  much  interest  has  been  aroused 
in  unproved  methods  of  preparing  .  miscible  oU  by  emoMfying 
heaA^y  or  crude  oils.  A  number  of  proprietary  mixtures  of  this  sort 
have  been  put  on  the  market  and  have  given  rea^nable  satisfaction, 
but  are  too  expensive.    In  view  of  the  importance  of  the  matttrr. 

« Compiled  from  Delaware   Sta.   Bui.  75;   CIrc.   1;   New  Jersey   Stas.   Rpt. 

19(M,   p.  B44;   1906,  p.  615;   1900,  p.  587;   Pennsylvania  Sta.  Bal.  S6;    U.    S. 

Dept.  Agr.,  Farmers'  Bui.  127. 
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Prof.  C.  L.  Penny,  formerly  of  the  Delaware  Station  and  now  of 
the  Pennsylvania  Station,  has  devoted  a  great  amount  of  attention  to 
devising  a  good  method  for  emulsifying  heavy  oils.  The  method  as 
worked  out  by  Professor  Penny  is  briefly  as  follows:  In  the  prepara- 
tion of  a  soap  solution  to  be  used  as  an  emulsifier  10  gallons  of  men- 
haden oil,  8  gallons  of  carbolic  acid,  and  15  pounds  of  caustic  potash 
are  heated  in  an  iron  kettle  or  some  other  kind  of  cooking  apparatus 
to  a  temperature  of  290°  or  300**  F.  The  mixture  is  stirred  at  first 
to  prevent  the  potash  from  caking  on  the  bottom  of  the  kettle.  As 
soon  as  the  required  temperature  is  reached  heating  is  discontinued 
and  2  gallons  of  kerosene  are  added  at  once.  As  soon  as  the  tempera- 
ture of  the  mixture  falls  below  212°  F.  2  gallons  of  water  are  added. 
The  mixture  is  then  well  stirred,  and  constitutes  the  soap  solution  or 
emulsifier.  This  solution  pours  readily  at  all  temperatures  above  the 
freezing  point.  It  does  not  deteriorate  if  kept  over  from  one  season 
to  another. 

The  soap  solution  or  emulsifier  is  then  used  for  emulsifying  a 
suitable  quantity  of  oil.  The  emulsifier  may  be  used  in  making  a 
miscible  oil  with  kerosene  or  crude  petroleum.  A  considerable 
variety  of  formulas  have  been  tested  by  Professor  Penny,  but  the 
one  which  gave  the  best  results  called  for  40  gallons  paraffin  oil 
and  6  gallons  of  rosin  oil  for  each  3§  gallons  of  the  soap  solution. 
A  small  amount  of  water,  which  appears  to  vary  slightly  according 
to  the  quality  of  the  materials  used,  is  added  in  every  case  as  re- 
quired by  test.  Professor  Penny  has  found  that  the  addition  of 
water  assists  in  perfecting  the  emulsion.  If  after  the  soap  solution 
and  oils  have  been  mixed  there  is  a  tendency  to  separate  to  some 
extent  into  two  layers,  the  addition  of  a  gallon,  more  or  less,  of  water 
may  produce  a  perfect  emulsion. 

The  third  stage  in  the  preparation  of  miscible  oils  for  spraying 
is  the  dilution  of  the  miscible-oil  mixture  just  described  with  water 
before  applying  to  the  trees.  If  the  formulas  mentioned  above  are 
adopted,  1  gallon  of  the  emulsifier  will  make  from  8  to  14  gallons 
of  miscible  oil,  and  this  quantity  in  turn  will  make  from  100  to  210 
gallons  of  diluted  emulsion  ready  to  apply  to  fruit  trees.  In  an  iron 
kettle  large  enough  to  boil  30  gallons  of  the  soap  solution  enough 
of  this  material  can  be  prepared  at  one  boiling  to  produce  4,000 
gallons  or  more  of  emulsion  upon  dilution.  The  diluted  emulsion 
appears  to  be  efficient  in  the  destruction  of  scale  insects  if  it  contains 
10  per  cent  or  even  less  of  oil.  The  cost  of  such  a  spraying  material 
is  about  1  cent  per  gallon  as  compared  with  one-half  to  1  cent  for 
lime-sulphur. 
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If  any  trouble  should  be  experienced  in  obtaining  a  perfwH  ec. 
sion  before  the  final  dilution  with  water,  Profesor  Pennj  n^z 
mends  that  the  amount  of  water  should  be  varied,  and  th«l  if  u 
does  not  give  the  desired  result  the  amount  of  roein  oil  Amli  ■ 
reduced.  As  a  last  resort  the  amount  of  soap  may  be  incrwwMi.  ' 
soon,  however,  as  the  proper  proportions  are  determined  fur  ;-- 
particular  grade  of  materials  no  further  trouble  should  be  eij* 
enced. 

The  chief  advantages  of  miscible  oils  over  other  insecticitif^  '  - 
use  in  scafe  insects  are  their  relative  harmlessness  when  coniir.j  ■ 
contact  with  workmen  and  apparatus,  and  also  the  fact  lh«  ■  ■ 
are  always  ready  for  use  without  the  further  application  of  . 
If  the  individual  fruit  raiser  should  not  think  it  advisable  to  ;- 
vide  a  suitable  apparatus,  it  has  been  suggested  that  the  soap  snin-  - 
might  be  prepared  at  a  central  point  for  shipment  to  (be  fr. 
growers  of  the  neighborhood. 


Fiu.  'i. — The  BFlf-acHnf(  parts  of  an  lutonsllc  cb«m*  i>raa. 

AN  AUTOHATIC  CHEESE  FBESS." 

Various  presses  designed  to  secure  continuous  pressure  inJ  ' 
insure  a  well-closed  cheese  are  on  the  market,  but  in  the  o<mr< 
investigations  on  cheese  making  carried  on  by  J.  W,  Mooff,  "■  ■ 
Wisconsin  Station,  in  cooperation  with  the  Dairy  Division  o1  ■ 
Department,  it  was  found  desirable  to  modify  the  ordinary  fi>' 
of  presses  in  order  to  maintain  automatically  a  constant  pres-iin  ' 
any  desired  length  of  time.  The  construction  of  the  form  of  p" 
adopted  iw  shown  in  cross  section  in  figure  3. 

«('<)iu]illoa   from   WlscoDBln   Sta.   Kpt.   1I»0T,    |>.  2<>T. 


threaded  nut  (A>  Is  set  loto  tUe  crowplece  (B>  at  the  eai  of  tbe  preas. 
.rew  (C).  takea  from  an  old  vertical  cheese  press,  works  tbrougH  the  out 
the  crossplece.    A  pulley  <D)  Is  attached  rigidly  to  the  screw  (C)  near  Its 

lie  Journal  (E)  is  set  In  a  plank  dstened  to  the  door;  the  other  end  of  the 

w  Hts  Into  a  swivel  (H)  which  presses  ngaluat  the  guide  (F). 

be  head  Mctck  (G)  U  attached  to  the  guide  (F)  hy  meiins  of  a  lag  screw. 

screw   (C>  is  1|  Inches  In  diameter  and  has  three  colls  of  thread  to  the 
I.    The  pulley  (D)  is  13  Inches  In  diameter, 
he  guide  slides  forward  lu  the  grooves  when  the  pulley  Is  turned. 

rope,  wnipi)ed  several  times  around  the  pulley,  passes  through  a  small 
ey  fixed  to  a  beam  overhead.  Weights  are  attached  to  the  roi>e  to  produce 
desired  pressure  on  the  cheese  in  the  press.  (Fig.  4.) 
II  several  months*  tests  of  the  press  cheeses  were  taken  from  it 
ly  which  were  uniformly  free  from  mechanical  openings,  a  quality 
;ired  by  every  cheese  maker. 


"The  results  of  several  months  of  experimenting  indicate  that 
KJiit  48  pounds  per  square  inch  on  the  end  of  the  cheese  is  sufficient 
•  close  any  curd,  even  if  very  firm,  provided  that  it  has  been  prop- 
■ly  handled  before  pressing." 

The  advantages  of  using  such  a  press  in  the  ordinary  American 
Cheddar  cheese  factory  are  in  brief  as  follows :  By  its  use  "  the 
;ieese  can  be  put  under  any  required  pressure.  By  insuring  con- 
nuous  pressure  during  the  night  the  cheeses  are  more  perfectly 
losed  than  is  otherwise  possible.  When  the  continuous-pressure 
evice  is  used  there  is  less  loss  of  fat,  because  a  lower  pressure  is 
pplied  to  the  warm  curd  than  is  required  with  the  ordinary  press." 


30 

CANE   STTOAB   JJTD   BEET    SUGAB   FOB   CAHHDIG   AID  JELIT 

KAKDTG.' 

Chemists  generally  concede  that  the  sugar  which  occurs  in  the -.; 

cane  is  identical  from  the  standpoint  of  chemical  compositiiH 
structure  with  that  found  in  the  sugar  maple,  sugar  beet,  and  ;i 

other  vegetable  products.    As  it  occurs  in  nature,  the  sugar  is  s*. 

panied  by  various  other  materials  dissolved  in  the  plant  juirf,  * 

it  is  the  presence  of  more  or  less  of  such  bodies  which  piv<s  o<f 

commercial  sugar  products,  like  molasses  and  maple  simp.  thfL' 

tinctive  flavor. 

Old-fashioned  brown  sugar,  maple  sugar,  crude  beet  sugar.  1  . 
nut  sugar,  and  other  similar  sugars  differ  in  appearance,  flavor. . 
palatability,  owing  to  the  character  of  the  plant  products  wlii  - 
main  with  the  sugar,  but  from  all  of  them  it  is  possible  to  <■ 
pure,  colorless  crystals,  like  those  called  rock  candy,  identic 
appearance,  flavor,  and  other  characteristics-  If  the  crystaLj  ii^ 
and  separate,  we  have  granulated  sugar,  while  if  they  adhere  t(»i> 
in  large  masses,  lump  sugar,  cube  sugar,  or  loaf  sugar  results. 

The  cane-sugar  industry  is  much  older  than  the  beet -sugar  in<i:  > 
and  since  the  days  when  the  latter  first  assumed  commercial  ijii|>t»n 
there  has  been  more  or  less  popular  discussion  regarding  thr 
tity  of  the  sugar  from  tliese  two  sources  and  regarding  the  v^^i 
merits  for  household  purposes  of  the  two  sorts  as  they  are  fouic 
the  market. 

It  has  often  been  said  that  beet  sugar  is  not  as  sweet  as  cane  -.. 
notwithstanding  the  fact  that  chemists  have  known  that*  pro' 
the  two  sorts  of  sugar  are  of  equal  degrees  of  fineness  of  granule: 
and  hence  alike  as  to  the  ease  or  quickness  with  which  a  givHi  •, 
tity  will  dissolve,  there  is  no  difference  in  sweetness,  for  ii  -• 
when  a  spoonful  is  added  to  a  cup  of  tea. 

Another  common  statement  is  that  beet  sugar  can  not  \^  ^^ 
successfully  for  canning,  jelly  making,  and  preserving.    In  ^i' 
times,  before  methods  of  refining  had  been  perfected,  there  m.i> 
been  some  warrant  for  such  a  belief,  but  methods  of  purifyir.;: 
sugar  were  long  ago  perfected  and  such  sugar  has  been  tw- 
many  years  in  this  country  and  Europe  for  all  household  pun"  • 

In  this  connection,  tests  recently  carried  on  at  the  Cnlt 
Experiment  Station  by  G.  W.  Shaw,  in  which  beet  sugar  ami 
sugar  were  compared  under  factory  and  domestic  conditici.^ 
preserving,  are  of  interest. 

•  Compiled  from  California  Sta.  Clrc.  33,  p,  4. 
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The  fruits  used  in  the  tests,  carried  out  on  a  commercial  scale,  were 
cherries,  apricots,  plums,  peaches,  and  pears.  Each  of  these  was 
presened  in  sirup  of  different  strength  by  the  usual  methods.  In 
making  the  sirups  used  with  the  fruit  some  differences  in  the  action 
of  different  grades  of  sugar  were  noted. 

The  beet  sugar  caused  the  more  froth  in  the  making  of  simp,  but  farther 
intestigation  led  to  the  conclnalon  that  this  was  doe  to  the  fact  tliat  the 
granulation  of  the  beet  sugar  was  much  finer  than  that  of  the  cane,  therefore 
caasing  more  air  to  liecome  entangled  dnrfng  the  stirring  than  In  the  case  of 
the  sugar  from  cane.  This  was  shown  by  the  nse  of  cane  sugar  of  about  the 
same  granulation  in  another  Imtch  of  simiv  in  which  case  the  aame  frothing 
occurred  as  with  the  beet  prodnct.  This  has  l>een  noted  in  otlier  instances, 
and  canners  are  wont  to  count  this  against  the  beet  sugar,  but  it  is  only  the 
result  of  not  comparing  sugars  of  the  same  granulation.  This  difference  in  the 
action  due  to  difference  of  granulation  was  the  only  apparent  difference  arising 
during  the  making  of  tlie  sirup.  This  is  not  an  essential  difference  between 
these  sugars,  however,  as  the  character  of  the  granulation  is  entirely  dependent 
upon  the  wish  of  the  manufftcturer,  the  methods  of  liolling  and  granulation 
being  the  same  in  both  casesL  The  sugar  ordinarily  used  by  the  canners  is 
lEnown  as  dry,  coarse,  granulated — a  grade  which  is  not  commonly  made  by 
the  beet-sugar  manufacturers,  because  there  has  not  yet  been  the  demand 
duflleient  to  warrant  its  production,  but  it  could  be  made  by  them  as  readily 
as  the  ordinary  granulation.  After  canning,  the  fruits  were  stored  in  cases  in 
the  ordinary  way,  the  cans  being  opened  from  time  to  time  to  determine 
whether  any  change  had  taken  place.  Of  the  2,000  cans  which  were  thus 
treated  only  6  cans  from  the  beet-sugar  lot  and  7  from  the  cane-sugar  lot 
81M>!led  during  the  two  years,  and  these  were  evidently  due  to  imperfect  sealing 
of  the  cans,  thus  showing  the  utter  lack  of  foundation  for  the  idea  that  fruits 
do  not  keep  well  when  preserved  with  beet  sugar  and  that  such  sugar  does  not 
work  well  in  the  cannery. 

In  the  household  trials  40  per  cent  sirup  was  used  and  the  fruits 
were  put  up  in  ordinary  glass  jars,  50  jars  of  both  apricots  and 
peaches  being  canned.  "  From  these  not  a  single  can  spoiled  during 
the  two-year  period."  The  two  sorts  of  sugar  gave  equally  good 
results. 

For  the  jelly-making  trials  apples  and  currants  were  selected,  equal 
quantities  of  juice  and  sugar,  either  beet  or  cane,  being  used  and  the 
mixture  boiled  until  of  the  right  consistency  to  jelly.  "  The  product 
in  each  case  was  as  clear  as  it  is  possible  for  jelly  to  be,  and  not  the 
slightest  diflBculty  was  experienced  in  the  making  of  it.*"' 

In  connection  with  the  experimental  tests  an  attempt  was  made  to 
trace  numerous  reports  to  the  effect  that  fruit  had  been  lost  through 
the  use  of  beet  sugar  in  canning,  but  in  no  instance  was  this  found  to 
be  the  case,  though  numerous  letters  were  received  in  reply  to  inquiries 
which  were  sent  out. 

The  utter  folly  of  this  Idea  that  beet  sugar  can  not  be  used  for  canning  pur- 
lM)ses  is  further  emphasized  by  the  fact  that  practically  all  the  sugar  used  in 
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Germany  and  France  for  tlie  pnrposefl  of  canntaig  and  pi— Hflag  is  frai :» 
beet,  and  for  many  years  American  refined  beet  sugar  was  med  vitkm  m 
plaint  in  this  country,  becauae  tlie  mass  of  tbe  people  were  aot  awn  tli;  - 
was  derived  from  the  beet  This  sugar  was  brougbt  here  as  raw  lofu  2pc 
Euroi)e  and  refined  at  American  refineries. 

Professor  Shaw  concludes  from  his  experimental  data  and  iC 
evidence  that  under  both  commercial  and  household  oauditioib  u- 
sugar  and  eane  sugar  give  equally  satisfaeUwy  resuUs  for  cuuii 
fruit  and  also  for  jelly  making. 


O 


^  [  Iraucd  Jul7  29,  1 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  or  Aobicultitie, 

BuitEAu  OF  Biological  Sit^ty. 
Washington^  D.  C.^  Jnnt  >.  / ' 

Sir  :  I  have  the  honor  to  transmit  the  accompanying  nianusL'ii|i 
the  subject  of  Deer  Farming  in  the  United  States,  and  to  recoiu 
its  publication  as  Farmers'  Bulletin  No.  330.     As  a  result  nf 
growing  scarcity  of  game  animals  in  this  country  the  supply  nf  w. 
son  is  wholly  inadequate  to  the  demand,  and  the  time  seems  opp-'H 
for  developing  the  industiy  of  deer  farming,  which  may  be  t 
profitable  alike  to  the  State  and  the  individuals  engaged  therem.  T 
raising  of  venison  for  market  is  as  legitimate  a  business  as  the  r 
ing  of  beef  and  mutton,  and  State  laws,  when  prohibitory,  as  mii.} 
them  are,  should  be  so  modified  as  to  encourage  the  industry.  \ 
thermore,  deer  and  elk  may  be  raised  to  advantage  in  foresu  ai.! 
rough,  brushy  ground  unfitted  for  either  agriculture  or  stock  nii^ 
thus  utilizing  for  profit  much  land  that  is  now  waste.    An  j  i 
advantage  is  that  the  business  is  well   adapted   to  landownf^ 
small  means. 

Respectfully,  C.  Hart  Merriam, 

Chief,  Biological  Sm  ■ 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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DEER-  FARMING  H  THE  UNITED  STATES. 


iirrBODTrcnoN. 

The  present  bulletin  discusses  briefly  the  economic  possibilities  of 
raising  deer  and  elk  in  the  United  States.  It  is  believed  that  when 
the  restrictions  now  imposed  by  State  laws  are  removed  this  business 
may  be  made  an  important  and  highly  profitable  industry,  especially 
since  it  will  be  the  means  of  utilizing  much  otherwise  unproductive 
land.  The  raising  of  venison  should  be,  and  is  naturally,  as  legiti- 
mate a  business  as  the  growing  of  beef  or  mutton,  and  State  laws 
should  be  so  modified  as  to  permit  the  producer,  who  has  stocked 
a  preserve  with  deer  at  private  expense,  to  dispose  of  his  product  at 
any  time,  under  reasonable  regulations,  either  for  breeding  purposes 
or  for  food.  ^ 

The  growing  scarcity  of  game  mammals  and  birds  in  the  United 
States  and  the  threatened  extinction  of  some  of  them  over  large  parts 
of  their  present  ranges  make  the  preservation  of  the  remnant  highly 
important.  Very  important  also  is  the  increase  of  this  remnant  so 
as  to  make  game  once  more  abundant.  It  is  believed  that  by  means 
of  intelligent  game  propagation,  both  by  the  States  and  by  private 
enterprise,  many  of  our  depleted  ranges  can  be  restocked  with  big 
game. 

IKPOETANCE  OF  THE  D£EB  FAMIIT. 

The  members  of  the  deer  family  (Cervidae)  rank  next  to  the  cattle 
and  sheep  family  (Bovidse)  in  general  utility,  and  are  the  most  im- 
portant of  the  big  game  animals  of  America. 

Wherever  obtainable  in  quantity  the  flesh  of  deer  of  different 
kinds  has  always  been  a  staple  article  of  diet,  an^J  under  present 
market  conditions  it  is  hardly  necessary  to  say  that  venison  is  perhaps 
the  most  important  game,  being  a  favorite  with  epicures  and  also 
having  a  wide  use  as  a  substitute  for  beef  and  mutton,  which  meats 
it  resembles  in  texture,  color,  and  general  characteristics.    Its  flavor 

«  The  term  "  deer  "  is  here  used  In  its  general  sense,  in  which  it  includes  the 

ellc,  the  reindeer  or  caribou,  the  moose,  and  other  si^ecies,  besides  those  usually 

referred  to  as  deer. 
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is  distinctive,  though  it  suggests  mutton  rather  than  beef.    In  rh#i 
ical  composition  it  is  very  similar  to  beef,  though^  judging  fr 
available  data,  it  is  not  so  fat  as  stall-fed  cattle.     The  follow, 
figures  show  how  it  compares  with  beef  and  mutton:  A  lean  ver.- 
roast  before  cooking  has  been  found  to  contain  on  an  average  7r»  {  - 
cent  of  water,  20  per  cent  of  protein  or  nitrogenous  materiaL  ifoi . 
per  cent  of  fat ;  a  lean  beef  rump,  some  65  to  70  per  cent  of  wat«-.  :■ 
to  23  per  cent  of  protein,  and  5  to  14  per  cent  of  fat :  and  a  lean  1  : 
of  mutton,  67  per  cent  of  water,  19  per  cent  of  protein^,  and  1-  \-' 
cent  of  fat. 

Venison,  beef,   and   other  common   meats  are   very   tborcniz'  • 
digested,  whatever  the  method  of  cooking.     Venison  may  be  roa- 
broiled,  pan-broiled,  or  used  for  making  stews,  in  much  the  -a: 
way  as  beef.     Venison,  particularly  steak,  to  be  at  its  liest,  sIkm*!    • 
eaten  as  soon  as  possible  after  it  is  cooked. 

The  general  popularity  of  venison  is  so  great  and  the  der.i 
for  it  so  widespread  that  overproduction  is  improbable.     The  •  ■ 
products  of  the  deer — skins  and  horns — are  of  considerable  ii.if  r 
tance,  and  in  countries  where  deer  are  abundant  and  especially  w'.- 
large  herds  are  kept  in  semidomestication,  the  commerce  in  Ik>i1 
very  extensive. 

THE  DOMESTICATION  OF  DEES. 

A  number  of  species  of  the  deer  family  have  been  proved  i«j  • 
susceptible  to  domestication.    The  reindeer,  however,  is  the  onl\  • ' 
that  has  been  brought  fully  under  the  control  of  man.     The  f* 
th|it  the  European  red  deer  and  the  fallow  deer  have  be^i  bn^l  . 
parks  for  centuries  without  domestication  does  not  prove  that  ti* 
are  less  susceptible  to  the  process  than  the  reindeer.    The  prnp- 
for  which  they  have  been  held  captive  and  the  environment  ffi^' 
them  have  been  markedly  different.    It  must  be  rememberer!.  » -• 
that  few  attempts  have  been  made  to  rear  and  domesticate  deer  ur>  ' 
intelligent  management.     The  work  has  been  largely  a  matt(>r    ' 
chance  experiment.    If  they  had  been  as  long  under  careful  manv.^ 
ment  as  cattle,  they  would  now,  probably,  be  equally  plastic  in  t 
hands  of  the  skillful  breeder. 

But  raising  deer  for  profit  does  not  necessarily  imply  their  re- 
plete domestication.     They  may  be  kept  in  large   preserves  ^  ' 
surroundings  as  nearly  natural  as  possible  and  their  domestical   * 
entirely  ignored.    Thus  the  breeder  may  reap  nearly  all  (he  pr- 
that  could  be  expected  from  a  domestic  herd,  while  the  anini-  • 
escape  most  of  the  dangers  incident  to  close  captivity.     But  i 
breeder  who  aims  at  the  ultimate  domestication  of  the  animaK  a  ■ 
whose  herd  approaches  nearest  to  true  domesticity,  will  in  the  e% 
be  most  successful. 
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SPECIES  TO  BE  SELECTED  FOB  BBEEDING. 

The  number  of  species  of  deer  suited  for  breeding  in  inclosures  in 
the  United  States  is  great,  though  the  chances  for  success  are  by 
no  means  the  same  for  all.  As  a  rule  those  native  to  America  are 
to  be  preferred,  since  they  are  already  acclimated.  In  selecting  any 
species,  similarity  between  its  natural  habitat  and  that  to  which  it 
is  to  be  transferred  must  be  considered.  Important,  also,  is  its 
adaptability  to  varied  conditions,  as  shown  by  former  attempts  to 
acclimatize  it. 

Unless  they  have  shown  a  peculiar  adaptability  to  such  change, 
deer  should  not  be  taken  from  arid  parts  of  the  United  States  to 
humid  parts.  To  a  disregard  of  this  principle  are  probably  due  many 
of  the  failures  that  have  attended  experiments  in  breeding  the 
American  antelope,  the  Columbia  blacktail  deer,  the  moose,  and 
other  animals  in  places  differing  widely  from  their  natural  ranges. 

The  history  of  attempts  to  acclimatize  the  several  kinds  of  deer 
shows  that  some  readily  adapt  themselves  to  a  great  variety  of  con- 
ditions, and  efforts  to  introduce  them  into  new  countries  have  been 
almost  uniformly  successful.  Such  has  been  the  experience  with  the 
axis  deer,  the  Japanese  and  Pekin  sikas,  the  red  and  the  fallow  deer 
of  Europe,  and  especially  with  the  wapiti,  or  Rocky  Mountain  elk, 
and  the  Virginia  deer.  While  experiments  with  the  foreign  species 
named  offer  every  promise  of  success  to  the  owners  of  American 
preserves,  there  are  obvious  reasons  for  recommending  the  two  native 
animals  just  mentioned  as  best  suited  for  the  production  of  venison 
in  the  United  States. 

THE  WAPITI,  OB  BOCKY  MOUNTAIN  ELK. 

The  wapiti  {Cervus  canadensis)^  including  two  related  species  and 
a  geographic  race,  and  known  generally  in  America  as  the  elk,  is, 
next  to  the  moose,  the  largest  of  our  deer.  It  was  once  abundant 
over  the  greater  part  of  the  United  States,  whence  its  range  extended 
northward  to  about  latitude  60°  in  the  Peace  River  region  of  the 
interior  of  Canada.  In  the  United  States  the  limits  of  its  range 
eastward  were  the  Adirondacks,  western  New  Jersey,  and  eastern 
Pennsylvania ;  southward  it  reached  the  southern  AUeghenies,  north- 
em  Texas,  southern  New  Mexico,  and  Arizona;  and  westward  the 
Pacific  Ocean. 

For  the  practical  purposes  of  this  bulletin  all  the  forms  of  the 
wapiti  are  treated  as  a  single  species.  At  the  present  time  the  range 
of  these  animals  has  so  far  diminished  that  they  occur  only  in  a  few 
scattered  localities  outside  of  the  Yellowstone  National  Park  and 
the  mountainous  country  surrounding  it,  where  large  herds  remain. 
Smaller  herds  still  occur  in  Colorado,  western  Montana,  Idaho,  east- 
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em  Oregon,  Manitoba,  Alberta,  British  Columbia,  and  the  r  - 
mountains  of  Washington,  Oregon,  and  northwestern  Califomii.  i 
band  of  the  small  California  valley  elk  still  inhabits  the  amisl--. 
part  of  the  San  Joaquin  Valley. 

The  herds  that  summer  in  the  Yellowstone  Xational  Pirt  ig  . 
winter  spread  southward  and  eastward  in  Wyoming  are  saul  lo  n.. 


Fia  1. — Bock;  MoaDtaIn  elk. 

ber  about  3U,000  head,  and  constitute  the  only  large  bands  of  t'  - 
noble  game  animal  that  are  left.  Although  protected  in  tlwir  -- 
mer  ranges  and  partially  safeguarded  from  destruction  in  *"''' 
by  the  State  of  Wyoming,  there  is  yet  great  danger  that  these  Ihti 
may  perish  from  lack  of  food  in  n  succession  of  severe  winters.  I''' 
tial  provision  for  winter  forage  has  been  made  within  the  Niin-:- 
Park,  but  the  supply  is  inadequate  for  the  large  numbers  of  aninii.- 


Further  safeguards  are  needed  to  place  the  Wyoming  elk  herds  be^ 
yond  the  reach  of  winter  starvation. 

In  addition  to  the  wild  herds,  there  are  a  considerable  number  of 
elk  in  private  game  preserves  and  parks,  as  well  as  in  nearly  all  the 
public  zoological  parks  and  gardens  of  this  country.  The  herds  in 
captivity  form  the  nucleus  from  which,  under  wise  management, 
some  of  the  former  ranges  of  this  animal  may  be  restocked  and  from 
which  a  profitable  business  of  growing  elk  venison  for  market  may 
be  developed.  At  the  present  time  this  species  affords  a  most  prom- 
ising field  for  ventures  in  breeding  for  profit. 

HABITS  OF  ELK. 

The  elk  is  both  a  browsing  and  a  grazing  animal.  While  it  eats 
grasses  freely  and  has  been  known  to  subsist  entirely  upon  pasture,  it 
seems  to  prefer  a  mixture  of  grass  and  browse. 

The  elk  is  extremely  polygamous.  The  adult  bulls  shed  their 
antlers  annually  in  March  or  April,  and  new  ones  attain  their  full 
size  in  about  ninety  days.  The  ''  velvet  "  adheres  until  about  August. 
A\Tiile  the  horns  are  growing  the  bulls  usually  lead  solitary  lives; 
but  early  in  September,  when  the  horns  are  fully  matured,  the  rutting 
season  begins.  Fights  for  supremacy  then  take  place,  and  the  victor 
takes  charge  of  as  many  cows  as  he  can  round  up  and  control.  The 
period  of  gestation  is  about  8.}  months.  The  female  does  not  usually 
breed  until  the  third  year,  and  produces  but  one  calf  at  a  time. 

Although  the  elk  is  less  prolific  than  the  common  deer  and  some 
other  species  that  have  been  bred  in  parks,  it  increases  fully  as 
rapidly  as  the  common  red  deer  of  Europe.  Moreover,  it  makes  up 
for  anv  lack  of  fecundity  by  its  superior  hardiness  and  ease  of  man- 
agement. It  has  been  acclimatized  in  many  parts  of  the  world,  and 
shows  the  same  vigor  and  hardiness  wherever  it  has  been  trans- 
planted. In  Europe  it  has  been  successfully  crossed  with  the  Altai 
wapiti  and  the  red  deer,  and  in  both  instances  the  offspring  were 
superior  in  size  and  general  stamina  to  the  native  stock. 

ELK  VENISON. 

The  flesh  of  the  elk,  although  somewhat  coarse,  is  superior  in  flavor 
to  most  venison.  That  of  the  bulls  is  in  its  best  condition  about  the 
time  the  velvet  is  shed.  By  the  time  the  rut  is  over,  in  October,  their 
flesh  is  in  the  poorest  condition.  As  the  open  season  for  elk  is  usually 
in  October  and  November,  and  only  bulls  are  killed,  it  follows  that 
hunters  often  obtain  the  venison  when  it  is  poorest.  The  meat  is 
not  best  when  freshly  killed,  hut  should  be  left  hanging  for  four  or 
five  days  before  it  is  used.  Of  course  fat  elk  are  better  eating  than 
lean,  and  it  is  said  that  venison  from  castrated  bulls  is  superior  to 
any  other. 
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DOMESTICATION  OF  ELK. 

With  few  exceptions  the  early  attempts  to  domesticate  elk  were 
made  by  men  who  were  wealthy  enough  to  disregard  all  thought  of 
profit  in  raising  them.  They  were  usually  placed  under  the  can* 
of  servants,  and  the  bucks  were  left  uncastrated  until  thev  became 
old  and  unmanageable.  Soon  the  serious  problem  of  controllini' 
them  outweighed  the  novelty  of  their  possession,  and  one  by  one  the 
attempts  at  domestication  were  abandoned. 

A  desire  to  preserve  this  important  game  animal  has  caused  a  re- 
newal of  attempts  to  breed  it  in  confinement,  and  at  present  there 
are  small  herds  under  private  ownei'ship  in  many  pl&ces  in  the 
United  States.  The  Biological  Survey  has  recently  obtained  nnirh 
information  from  owners  of  herds  in  regard  to  their  experience  iu 
breeding  and  rearing  the  animals,  and  also  their  opinions  as  to  the 
possibility  of  making  the  business  of  raising  them  profitable.  Of 
about  a  dozen  successful  breeders,"  nearly  all  are  of  the  opinion  thai 
raising  elk  for  market  can  be  made  remunerative  if  present  law^ 
as  to  the  sale  of  the  meat  are  modified. 

One  especially  impoilant  fact  has  been  developed  by  the  re}X)rt- 
from  breeders.  It  is  that  the  elk  readily  adapts  itself  to  almost  any 
environment.  Even  within  the  narrow  confines  of  the  paddocks  of 
the  ordinary  zoological  park  the  animal  does  well  and  increases  s*» 
that  periodically  the  herds  have  to  be  reduced  by  sales. 

The  fullest  reports  that  have  been  received  by  the  Department  of 
Agriculture  from  breeders  of  elk  are.  from  George  W.  Russ,  of 
Eureka  Springs,  Ark.,  thi-ough  H.  N.  Vinall,  of  the  Bureau  of  Plant 
Industry. 

Mr.  Russ  has  a  herd  of  34  elk.  They  have  ample  range  in  the 
Ozarks  on  rough  land  covered  with  hardwood  forest  and  abundant 
underbrush.  The  animals  improve  the  forest  by  clearing  out  part  of 
the  thicket.  They  feed  on  buds  and  leaves  to  a  height  of  8  feet,  and 
anv  irrowth  under  this  is  liable  to  be  eliminated  if  the  ranw  is  re- 
strict ed.  If  not  closely  confined,  elk  do  not  eat  the  bark  from  trees, 
nor  do  they  eat  evergreens.  In  clearing  out  underbrush  from  thick- 
ets they  are  more  useful  than  goats,  since  they  browse  higher.  Goats 
however,  eat  closer  to  the  ground ;  and  as  the  two  animals  get  along 
well  together,  Mr.  Russ  reconunends  the  use  of  both  for  clearing  up 
brushy  land  and  fitting  it  for  tame  grasses. 

The  increase  of  elk  imder  domestication  is  equal  to  that  of  cattle. 
Fully  90  per  cent  of  the  females  produce  healthy  young.  An  aduh 
male  elk  weighs  from  700  to  1,000  pounds;  a  female,  from  600  to 
800  pounds.     The  percentage  of  dressed  meat  is  greater  than  witli 

**  The  experipDcos  of  these*  br(»eders  are,  In  the  main,  reserved  for  a  more  ex- 
tended buUetin  on  the  domestication  of  game  mammals. 
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cattle,  but,  owing  to  hostile  game  laws,  experience  in  marketing  it 
is  very  limited.  An  offer  of  40  cents  a  pound  for  dressed  meat  was 
received  from  St.  Louis,  but  the  law  would  not  permit  its  export. 
Mr.  Euss  says: 

From  the  fact  that  as  high  as  $1.50  per  pound  has  been  paid  for  this  meat  In 
New  York  City  and  Canada,  and  that  the  best  hotels  and  restaurants  pronounce 
it  the  finest  of  all  the  meats  of  mammals,  we  are  of  the  opinion  that  if  laws 
were  such  that  domesticated  elk  meat  could  be  furnished  it  would  be  many 
years  before  the  supply  would  make  the  price  reasonable  compared  with  other 
iiieata.  Elk  meat  can  l)e  prcxlucetl  in  many  sections  of  this  country  at  less  cost 
£)er  i)ound  than  beef,  mutton,  or  i)ork. 

Mr.  Russ  thinks  that  large  areas  of  rough  lands  in  the  United 
States  not  now  utilized,  especially  in  localities  like  the  Ozarks  and 
the  Alleghenies,  could  be  economicalh^  used  to  produce  venison  for 
sale,  and  he  regards  the  elk  as  especially  suited  for  this  purpose. 

Another  feature  of  Mr.  Russ's  report  is  of  more  than  passing  inter- 
est.    He  says: 

We  find  from  lonpr  experience  that  cattle,  sheep,  and  goats  can  be  grazed  in 
the  same  lots  with  elk,  providing,  however,  that  the  lots  or  inclosures  are  not 
small :  the  larger  the  area  the  better.  We  know  of  no  more  appropriate  place 
to  call  attention  to  the  great  benefit  of  a  few  elk  In  the  same  pasture  with 
sluM'p  and  goats.  An  elk  is  the  natural  enemy  of  dogs  and  wolves.  We  suf- 
feretl  great  losses  to  our  flocks  until  we  learned  this  fact;  since  then  we  have 
ha4l  no  loss  from  that  cause.  A  few  elk  in  a  thousand-acre  pasture  will  abso- 
lutely protect  the  flocks  therein.  Our  own  dogs  are  so  well  aware  of  the  dan- 
«rer  in  our  elk  park  that  they  can  not  be  inducwl  to  enter  it. 

Judge  Caton,  in  his  Antelope  and  Deer  of  America,  also  remarks 
on  the  animosity  of  elk  toward  dogs,  and  says  that  the  does  always 
lead  in  the  chase  of  dogs  that  get  into  the  elk  park.  If  elk  will  at- 
tack and  vanquish  dogs  and  coyotes  and  thus  help  to  protect  domestic 
animals  grazing  in  the  same  pastures,  a  knowhnlge  of  the  fact  may  be 
t)f  great  advantage  to  stockmen  who  desire  to  give  up  herding  sheep 
and  to  resort  to  fenced  pastures  instead.  The  addition  of  a  few  elk 
in  the  pasture  may  be  an  efficient  protection  from  dogs,  coyotes,  and 
wolves.  However,  outside  of  fenced  pastures  elk  do  not  always  show 
themselves  hostile  to  dogs  and  coyotes." 

KANAOEMENT  OF  ELK  IN  INCLOSUBES. 

Tjorenzo  Stratton,  of  Little  Valley,  Cattaraugus  County,  X.  Y.,  be- 
gan experiments  in  breeding  elk  about  sixty  years  ago.  His  plan  of 
management  consisted  essentially  in  taming  the  calves  when  very 

«  President  Roosevelt  reports  in  Ontdoor  Pastimes  of  an  American  Hunter 
that  he  saw  a  coyote  walking  unnoticed  among  a  band  of  elk  in  Yellowstone 
Park:  and  Thomas  Blapden,  of  Washington,  D.  C,  informs  the  writer  that 
noisy  dogs  were  used  to  drive  unconfined  elk  from  the  lawns  of  summer  cot- 
tages at  Saranac  Inn,  In  the  Adirondacks. 
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young  and  continuing  the  petting  process  with  the  entire  herd.  He 
visited  the  animals  daily  in  the  pasture  and  always  carried  daintii^ 
to  feed  them.  As  the  bulls  became  old  and  developed  ^igus  of 
viciousness,  they  were  castrated,  younger  animals  being  used  for 
breeding.    He  thus  developed  a  thoroughly  domesticated  herd« 

For  economic  reasons,  it  is  not  always  possible  to  follow  Mr.  Strat- 
ton's  plan.  Those  who  grow  the  animals  for  venison  and  in  larp? 
preserves  would  find  it  impracticable  to  tame  all  the  calves.  How- 
ever, if  elk  or  deer  are  grown  for  stocking  parks  or  private  preserve^ 
the  tamer  they  are  the  easier  it  will  be  to  handle  and  ship  them. 

Bange. — In  choosing  a  range  for  elk,  the  natural  food  supply  is 
important.  They  thrive  best  in  preserves  having  a  variety  of  fiKnl 
plants — grasses,  bushes,  and  trees.  Sough  lands,  well  watereil  with 
clear  streams  and  having  some  forested  area,  are  well  adapted  to  their 
needs.  About  as  many  elk  can  be  kept  on  such  a  range  as  cattle  on 
an  equal  area  of  fair  pasture.  There  should  be  thickets  enough  u* 
furnish  winter  browse,  but  this  should  be  supplemented  by  a  siipply 
of  winter  forage. 

Food. — Except  when  deep  snows  cover  the  ground,  elk  will  keep  i:i 
good  condition  on  ordinary  pasture  and  browse:  but  a  system  of 
management  that  provides  other  food  regularly  will  be  found  niort* 
satisfactory.  Hay  and  corn  fodder  are  excellent  winter  forage:  but 
alfalfa  hay  has  proved  to  be  the  best  dry  food  for  both  elk  and  deer. 
A  little  oats  or  corn — whole  or  chopped — may  be  fed  each  day.  Elk 
are  fond  of  corn,  and  feeding  it  affords  excellent  opportunities  for 
winning  their  confidence  and  taming  them.  The  same  may  be  .-^i<l 
of  salt,  which  should  be  furnished  liberally  to  all  deer  kept  in  indo^- 
ures.  Rimning  water,  although  not  essential,  is  of  great  importance 
in  maintaining  elk  in  good  condition. 

Fence. — Elk  are  much  less  nervous  than  ordinarv  deer,  and  le— 
disposed  to  jump  fences.  When  they  escape  from  an  inclosure  they 
usuallv  return  of  their  own  accord.  If  tame,  thev  mav  be  driven 
like  cattle.  Ordinarily,  a  5-foot  fence  of  any  kind  will  confine  elk. 
Heniy  Binning,  of  Cora,  Wyo.,  writes  us  that  a  l-foot  woven-wir^» 
fence  is  ample  for  these  animals.  A  small  inclosure  in  which  a 
vicious  bull  elk  is  to  be  kept  should  be  higher  and  of  stnmger  mate- 
rial. Mr.  RussV  rejjort,  already  partly  quoted,  states  that  whert- 
lumber  for  posts  is  cheap  a  good  elk  fence  may  be  built  for  $2tN>  a 
mile.  But  the  actual  cost  will,  of  course,  vary  greatly  according  t*» 
style,  price  of  labor,  nearness  to  market,  and  other  circumstances. 

Cost  of  stock. — The  cost  of  stocking  an  elk  preserve  is  not  great. 
Usually  surplus  stock  from  zoological  parks  or  small  private  pn*- 
serves  may  be  obtained  at  low  cost,  varying  with  the  immeiliate  iU^ 
mand  for  the  animals.     At  times  they  have  sold  for  less  than  $^0  a 
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lead,  and  with  the  present  restrictions  on  sale,  low  prices  are  likely  to 
continue.     A  few  years  ago  T.  J.  Wilson,  of  Lewisburg,  Ohio,  paid 
^65  for  three  animals.    A  Michigan  breeder  recently  offered  to  de- 
irer  a  dozen  head,  sex  and  age  not  given,  all  fine  specimens,  for  $500. 
This  is,  of  course,  a  low  price,  not  more  than  cattle  would  bring  and 
ess  than  the  venison  would  be  worth  if  it  could  be  sold.    If  restric- 
ions  on  the  sale  and  shipment  of  venison  from  private  preserves 
^ere  removed,  prices  of  the  stock  would,  of  course,  soon  advance,  and 
lecessitate  a  greater  outlay  in  starting  the  business. 
Vicious  male  elk. — The  male  elk  is  ordinarily  docile,  but  in  the  rut- 
ing  season  the  older  ones  often  become  ill-tempered  and  dangerous. 
:)everal  tragedies  connected  with  attempts  to  domesticate  elk  are 
natters  of  history.    One  was  recorded  by  Judge  Caton  in  his  Ante- 
ope  and  Deer  of  America  as  having  occurred  in  his  own  park. 
Another  took  place  at  Bull  City,  Osborne  County,  Kans.,  in  October, 
1879,  and  resulted  in  the  instant  death  of  Gen.  H.  C.  Bull,  the  mortal 
tvounding  of  two  other  men,  and  the  serious  injury  of  another, 
from  the  attacks  of  an  infuriated  bull  elk  that  had  previously  been 
regarded  as  extremely  gentle. 

Wild  and  unconfined  deer  and  elk  flee  from  man  under  nearly  all 
nrcumstances,  but  when  wounded  and  closely  pressed  they  have  been 
known  to  attack  hunters.  It  is  unlikely  that,  even  in  the  rutting 
>eason,  a  wild  bull  elk  would  attack  a  human  being.  But  the  tame  or 
martially  tame  animals  that  have  become  familiar  with  man  are  to  be 
feared  and  should  not  be  approached  in  that  season  without  extreme 
'aution.  A  male  elk  or  deer  that  has  once  shown  viciousness  can  not 
igain  be  trusted. 

The  remedy  for  viciousness  in  the  male  elk  is  castration.  It  is 
insafe  to  keep  an  uncastrated  male  elk  over  4  years  old,  unless  he  is 
n  a  strongly  fenced  inclosure  from  which  visitors  are  excluded. 
rhe  effects  of  castration  are  to  make  the  animal  docile  and  to  greatly 
nhance  his  value  for  venison.  This  is  in  accord  with  observed  re- 
ults  in  the  production  of  beef,  pork,  and  mutton.  Venison  grown 
n  domestication  under  a  system  in  which  the  male  animals  intended 
or  slaughter  are  castrated  should  be  uniformly  of  the  highest  grade 
nd  far  superior  to  that  obtained  in  the  wild  state  during  the  usual 
►pen  season  for  hunting.  This  consideration  is  of  the  greatest 
mportance  in  fixing  the  final  status  of  venison  grown  under  domesti- 
ation. 

BSEEDINO  THE  VIBGIinA  DEEB. 

The  Virginia,  or  whitetail,  deer  {OdocoUeus  virginianus)  is  the 
ommon  deer  of  the  United  States.  Including  the  half  dozen  geo- 
rraphic  races  that  occur  within  our  borders,  it  is  distributed  over 
nost  of  the  country,  except  Nevada  and  the  major  portions  of  Utah, 
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Arizona,   Washington,   Oregon,   and    California.    It  is  mi.i-  , 
Delaware  and  practically  so  in  a  number  of  Stat«s  in  the  M 
West.     South  of  our  borders  a  number  of  closelr  relilfd  ■;- 

In  view  of  the  wide  natural  range  of  the  whitetail  dew.  ii<;. 
ability  to  nearly  all  sections  of  the  United  States  can  nottK.)"' 
Testimony  as  to  its  hardiness  in  parks  and  presents  is  not  ■"  ;■  ■ 
mous  as  that  concerning  the  wapiti:  but  the  general  eipfriri- 
breeders  is  that  with  suitable  range,  plenty  of  good  water.  Jinlr'. 
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•  these  animals  with  less  injury  to  the  forest  cover  than  would 
lilt  from  its  browsing  by  goats. 

The  whitetail  deer  has  often  been  the  subject  of  experiments  in 
aiestication.  The  beauty  of  these  animals,  especially  the  fawns, 
peals  to  every  admirer  of  wild  life,  and  early  settlers  of  the  coun- 
T  soon  learned  how  easily  they  could  be  tamed  and  how  promptly 
?y  attached  themselves  to  the  pei-sons  who  fed  them.  The  danger- 
^  character  of  the  same  pets,  especially  the  males,  when  grown  up 
IS  soon  learned  also.  It  followed  that  the  domesticating  process 
iially  ended  with  the  maturity  of  the  first  subject,  which  was  soon 
siK>se<l  of  or  banished  to  a  safe  inclosurc. 

The  propagation  of  the  Virginia  deer  has  seldom  been  undertaken 
a  systematic  way.  The  animals  have  often  been  bred  in  parks  for 
easiire  or  in  large  preserves  for  sjwrt,  but  the  economic  possibili- 
^s  in  raising  them  have  received  little  attention.  Recently  breeders 
ive  recognized  the  fact  that  they  are  profitable  under  proper  man- 
reinent  and  would  be  much  more  so  were  conditions  for  marketing 
ve  animals  and  venison  more  favorable. 

EXPEBIENCES  07  BBEEBEBS. 

The  Biological  Survey  has  reports  of  successful  experience  in  rais- 
in Virginia  deer  from  more  than  a  dozen  persons,  located  in  differ- 
it  parts  of  the  country,  who  are  now  engaged  in  the  business.  The 
lanagement  of  the  herds  varies  slightly  with  the  surroundings  and 
le  object  for  which  they  are  kept. 

Thomas  Blagden,  of  Washington,  D.  C.,  began  raising  deer  in 
874.  After  an  experience  of  over  a  third  of  a  century  he  is  confi- 
ent  that  the  business  can  be  made  profitable.  In  his  own  herds  he 
las  carefully  avoided  in-breeding  by  securing  new  bucks  from  time 
n  time.  His  stock  is  vigorous  and  of  the  large  size  characteristic  of 
he  Adirondack  and  other  northern  deer.  Consequently  the  animals 
ire  in  demand  for  breeding  purposes,  the  bucks  bringing  $50  each 
iHil  the  does  $75.  He  feeds  grain,  using  corn  and  a  mixture  of  bran 
md  meal,  and  during  the  summer  cuts  as  much  wild  forage  as  pos- 
sible. He  finds  that  the  animals  prefer  the  rankest  weeds  to  the 
*hoicest  grass.  Of  the  various  kinds  of  hay,  they  prefer  alfalfa. 
He  provides  abundant  water  at  all  times. 

John  W.  Griggs,  of  Goodell,  Iowa,  writes  that  he  has  been  engaged 
in  raising  deer  for  about  fourteen  years.  Until  two  years  ago  he  sold 
all  his  surplus  stock  for  parks,  but  since  then  has  disposed  of  about 
half  of  it  for  venison.  For  park  purposes  he  gets  $20  to  $^^0  a  head, 
but  they  bring  fully  as  much  or  more  when  fattened  for  venison. 
As  to  management  of  deer,  Mr.  Griggs  writes : 

In  raising  a  large  herd  the  i)ark  Hhould  be  divided  Into  two  or  three  lots, 
and  one  plowed  each  year  and  sown  to  red  clover,  mustard,  rape,  and  seeds 
of  different  kinds  of  weeds.    Bluegrass  and  timothy  are  useless.     CJom  Is  the 
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principal  grain  I  feed.  I  feed  it  winter  and  snmmer.  In  winter  I  ter6  t*«> 
clover  hay,  oat  straw,  and  weedy  wild  hay.  Deer  when  rightly  handled  or- 
rery prolific,  and  from  .50  does  one  can  count  on  75  fawns.  They  can  be  ni-^: 
profitably  for  venison — very  profitably  until  overdone;  but  I  woald  not  ««!».* 
one  to  go  into  it  on  a  large  scale  without  previous  experience  with  dew*. 

The  report  received  from  C.  H.  Roseberry,  of  Stella,  Mo.,  althour- 
less  enthusiastic  than  others,  is  quoted  because  his  herd  approarhr^ 
more  nearly  a  state  of  true  domestication.  Under  the  date  of  Jau 
uary  13,  1JK)8,  Mr.  Roseberry  wrote  as  follows : 

My  experience  in  breeding  the  common  or  Virginia  deer  covers  a  periiid    ' 
seventeen  years,  beginning  in  Marcli,  1$91,  when,  as  a  boy  of  IG,  I  built  4  yri* 
inclosure  of  1^  acres  to  confine  a  single  doe  that  was  captured  as  a  favit  l 
the  neighboring  forest. 

A  buck  and  other  does  were  secured  from  year  to  year,  until  iu  !!■«».  ' 
purchase  and  natural  increase,  my  herd  numbered  25  head  of  all  ages. 

From  1801  to  1001  I  lost  every  year  from  disease  an  average  of  3>  gwr  «-  t 
The  climax  came  in  the  drought  year  of  1001,  when  my  loss  was  TiHi  fwr  (^  ' 
from  the  disease  known  as  **  black  tongue." 

I  am  convinced  that,  like  cholera  iu  swine,  individuals  recoverlni;  frt»ai  *h  ' 
disease  are  immune  from  further  attack.  Apparently  all  of  my  hent  «»>*' 
afflicted.  The  survivors  and  their  progeny  constitute  my  present  br»^l-j 
stock.  I  have  made  no  purchases  since  1901,  nor  have  I  suffered  any  liiro  fr-;. 
disease. 

For  the  last  seven  years  my  herd  has  averaged  70  per  cent  increaae,  all  r 
which  I  have  sold  at  satisfactory  prices.  I  began  selling  at  $20  per  lutr  ** 
fawns  at  4  months  of  age  and  $30  |)er  pair  of  adults.  I  now  get  $4<>  and  P*^ 
re8i)ectlvely.  I  sell  almost  exclusively  for  pets  and  for  propagating  puri"**^ 
although  a  few  surplus  bucks  have  been  sold  for  venison,  averaging  »••  v 
cents  iier  ix)nnd  gross  weight 

If  we  except  the  goat,  I  know  of  no  domestic 'animal  common  to  tb««  far  ■ 
that  requires  so  little  feed  and  attention  as  the  deer.     My  herd  has  a  nu^ 
of  only  ir>  acres,  two- thirds  of  which  are  set  to  white  clover,  bluesraas*  iit*. 
orchard  grass.     I  provide  also  a  small  plat  of  wheat  or  rye  for  winter  pa^crr 
With  the  above  provision,  in  this  latitude,  no  feed  is  required  between  A|  »- 
15  and  November  15.     During  the  rest  of  the  year  a  ration  of  com.  bran,  '-r 
other  mill  feed  somewhat  smaller  than  that  required  for  sheep.  In  oonnt^t.<  . 
with  a  stack  of  clover  or  pea  hay  to  which  they  have  free  access,  is  suffit-t"- 
to  keep  them  in  good  condition.    Deer  eat  with  relish  nearly  all  of  tbe  ci»oic»i> 
coarse  weeds,  and  for  clearing  land  of  brush  they  are,  I  think,  second  only  ti 
the  common  goat. 

Probably  the  greatest  expense  connected  with  the  business  of  raising  «l*«*r 
is  the  fencing.  Another  item  of  trouble  and  expense,  when  tbe  animals  jn 
raised  for  pets,  requiring  that  they  be  handled  and  shlpi^ed  alive.  Is  tbe  ti 
that  the  fawns  must  be  taken  from  the  does  when  10  days  old  and  mlA^l  ^^ 
hand  on  cow's  milk.  They  are  quite  easily  raised  in  this  way,  wltb  bat  ttlxzii* 
percentage  of  loss,  but  require  frequent  and  careful  attention  for  tbe  t'r^* 
month.  When  they  are  allowed  to  run  with  the  does  their  natural  wIWih-- 
can  not  be  overcome,  no  matter  how  gentle  the  does  may  be. 

I  have  found  the  business  profitable  on  the  lines  indicated.  I  believe  tt*-} 
could  be  profitably  bred  for  venison  alone— certainly  with  less  inmble  .u*' 
expense,  since  the  fawns  would  be  reared  by  the  does  and  the  trouble  jir.d 
exi)ense  of  raising  by  hand  would  be  eliminated. 
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My  experience  does  not  coincide  with  that  of  some  other  breeders  <>  in  re- 
spect to  the  weakening  of  reproductive  powers  of  deer  by  the  confinement  in 
parks.  I  have  no  barren  does.  Usually  they  produce  a  single  fawn  at  two 
years  of  age;  afterwards. twins,  and  in  rare  cases  triplets. 

MANAGEMENT  OF  VTBGINIA  DEER. 

As  to  the  management  of  deer  little  need  be  added  to  the  statements 
from  practical  breeders  already  given.  Virginia  deer  are  polyga- 
mous, like  cattle;  the  rutting  season  is  in  November;  the  period  of 
gestation  is  about  seven  months,  and  the  fawns  are  born  in  May  or 
June.  Young  does  usually  breed  when  about  17  months  old  and  have 
but  one  fawn  the  first  time;  afterwards  they  commonly  produce 
twins.     The  fawns. are  spotted  until  the  first  shedding  of  the  hair  in 

the  fall. 

While  deer  are  chiefly  browsing  animals,  in  captivity  they  eat 
nearlv  every  kind  of  vegetation,  including  most  kinds  of  garden  stuff. 
They"  are  fond  of  acorns,  beechnuts,  chestnuts,  and  other  mast.  Lily 
pads,  leaves,  lichens,  and  mosses  are  freely  eaten.  With  plenty  of 
range  and  an  abundant  variety  of  plants  there  need  be,  therefore,  no 
apprehension  concerning  the  deer's  food.  A  good  supply  of  running 
water  must  be  provided,  and  the  animals  should  have  access  to  rock 
salt.  If  the  browse  and  pasturage  are  scant,  a  small  ration  of  grain 
should  be  fed.  Of  the  grains,  corn  is  generally  recommended  as  a 
food ;  there  is  no  waste,  as  the  deer  pick  up  every  grain.  Coarse  hay 
full  of  weeds  is  preferable  to  timothy  or  other  tame  hays,  except 
alfalfa.  Of  clover  hay,  deer  usually  eat  the  blossom  heads  greedily, 
but  waste  the  other  parts.  In  winter  feeding  is  necessary  every- 
where, and  in  the  northern  half  of  the  United  States  shelter  of  some 
kind  should  be  provided. 

The  remarks  about  castrating  elk  apply  as  w^ell  to  the  common 
deer.  A  number  of  vigorous  bucks,  however,  must  be  kept  with  any 
considerable  herd  of  does,  for  a  single  buck  can  not  serve  an  unlim- 
ited number.  Frequent  changes  of  blood  by  introducing  new  bucks 
should  be  practiced  to  avoid  inbreeding. 

WILD   DEEB   IN    PRIVATE    GAME   PRESERVES. 

Individual  owners,  as  well  as  associations,  have  established  large 
private  preserves  in  many  parts  of  the  country  and  stocked  them  with 
deer  and  other  big  game.  The  objects  have  been  to  preserve  the 
animals  and  to  provide  sport  for  the  owners.  In  the  free  life  under 
the  protected  conditions  generally  provided,  deer  do  remarkably  well, 
the  increase  being  even  more  rapid  than  in  small  parks.     There  can 

a  See  Antelope  and  Deer  of  North  America,  by  J.  D.  Caton,  p.  304.    1877. 
330 


18 

be  no  doubt  of  the  success  of  ventures  in  propagating  the  Yitzw  * 
deer  under  natural  conditions  as  wild  game,  as  is  proved  bv  «  y 
experience  of  a  large  number  of  hunting  clubs  and  private  owtk'-. 

Deer  in  Buckwood  Park,  a  Xew  Jersey  preserve  of  4,0<>0  a<T  •. 
belonging  to  Charles  S.  Worthington,  increased  in  the  ten  year-  U 
tween  1892  and  1903  from  19  to  about  400  head,  and  the  nunil)er  »  - 
then  lessened  because  it  was  thought  too  large  for  the  pemiar.'  ♦ 
sustaining  capacity  of  the  park.    The  St.  Louis  Park  and  A*rri  - 
tural  Company  have  about  1,000  deer  and  400  elk  in  their  .'>,0j  •<>-»•> 
preserve  in  Taney  County,  Mo.    The  Otzinachson  Rod  and  Gun  C\ 
six  years  ago  placed  about  90  deer,  mostly  does,  in  their  4,0(W)  >  ^ 
park  in  Clinton  County,  Pa.    These  have  multiplied  to  nearly  i',»»» 
head,  and  a  further  increase  of  about  a  thousand  fawns  i>  expect* 
during  the  present  season  (1908).    Doubtless  these  experiences  ir- 
not  exceptional. 

The  good  effect  of  such  preserves  on  the  supply  of  game  in  i- 
State  should  not  be  overlooked.  While  they  may  temjwnrilj 
restrict  the  hunting  privileges  of  a  few  citizens,  they  iiltimateh  I— 
come  a  source  of  game  supply  secondary  in  importance  only  to  Si.:- 
preserves  or  game  refuges.  Already  a  number  of  private  re^^r''- 
have  become  overstocked,  and  game  has  escaped  or  been  turned  o^t 
to  the  State  to  become  the  property  of  the  people.  The  suoct>*  «•! 
private  enterprise  in  propagating  large  game  in  inclosures  ha>  thu" 
become  an  object  lesson  for  State  game  commissioners  and  otlwr- 
and  suggests  the  feasibility  of  the  State's  undertaking  a  similar  wuri 
for  the  people. 

GAME  LAWS  IN  BELATION  TO  DEEB  FASMDTO. 

The  chief  obstacle  to  profitable  propagation  of  deer  in  the  Unite-: 
States  is  the  restrictive  character  of  State  laws  governing  the  kill 
ing,  sale,  and  transportation  of  game.  Many  of  the  States^  fo!h»w- 
ing.  precedent,  lay  down  the  broad  rule  that  all  the  game  animal*^  u 
the  State,  whether  resident  or  migratory,  are  the  property  of  thr 
State.  A  few  States  except  game  animals  that  are  *'  under  privat** 
ownership  legally  acquired."  A  few  others  encourage  private  own- 
ership by  providing  a  way  in  which  wild  animals — deer  and  lL< 
like — may  be  captured  for  domestication.  Generally,  when  private 
ownership  of  game  is  recognized  by  law,  the  right  to  kill  such  gam*- 
is  granted,  but  the  owner  is  hampered  by  the  same  regulations  a^  V* 
season,  sale,  and  shipment  that  apply  to  wild  game.  One  by  onr, 
however.  State  legislatures  are  coming  to  recognize  the  interestj  «»/ 
game  propagators,  and  game  laws  are  gradually  being  modified  in 
accordance  with  the  change  of  view. 

The  chief  source  from  which  deer  and  elk  mav  be  obtained  iov 
stocking  preserves  is  from  animals  already  in  captivity.     These  musi 
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be  transported  from  place  to  place  or  there  can  be  no  commerce  in 
them,  yet  the  laws  of  many  States  absolutely  forbid  their  shipment. 
The  laws  as  to  possession  and  transportation  of  deer  carcasses  make 
the  shipping  of  venison  also  illegal.  General  export  of  venison  is 
legal  from  only  six  of  the  States,  and  three  of  these  have  no  wild  deer 
left  to  protect. 

The  laws  concerning  the  season  for  killing  and  the  sale  of  deer  are 
often  equally  embarrassing  to  those  who  would  produce  venison  for 
profit.  The  owner  of  domesticated  deer  can  not  legally  kill  his  ani- 
mals except  in  open  season.  Ownei-s  of  private  preserves  are  simi- 
larlv  restricted  and  are  limited  to  the  killing  of  one  or  two  animals 
in  a  season.  More  than  half  the  States  and  Territories  absolutely 
forbid  the  sale  of  venison.  A  few  forbid  the  sale  of  venison  pro- 
duced within  the  State,  but  permit  the  sale  of  that  imported  from 
other  States,  a  most  unjust  discrimination  against  home  industry. 

The  following  States  have  recently  modified  their  laws  so  as  to 
provide,  under  regulations,  for  the  sale  of  deer  from  private  pre- 
serves.   Transportation  and  even  export  are  included  in  some  of  them. 

Arkansas. — Possession,  sale,  and  shipment  of  deer  or  fawns  is  per- 
mitted when  they  have  been  raised  in  captivity  for  domestic  pur- 
poses and  are  accompanied  by  an  affidavit  from  the  raiser. 

Colorado. — Owners  of  private  preserves  under  a  license  are  per* 
niitted  to  sell  and  ship  deer  or  other  quadrupeds  that  are  accompa- 
nied by  an  invoice.    A  fee  is  required  for  each  animal  sold. 

Illinois. — Any  person  who  raises  deer  for  market  may  kill  and  sell 
them  at  any  time  in  the  same  manner  as  other  domestic  animals. 

Indiana. — The  provisions  of  the  law  as  to  possession  and  sale  do  not 
apply  to  persons  who  have  under  ownership  or  control  any  deer 
raised  in  a  deer  park. 

Massachusetts. — ^The  owner  may  sell  his  own  tame  deer  kept  on  his 
own  grounds. 

Hinnesota. — Persons  who  desire  to  domesticate  deer,  moose,  elk,  or 
caribou  may  secure  a  permit  to  do  so  from  the  State  board  of  game 
and  fish  commissioners  by  paying  a  fee  of  50  cents  for  each  animal 
in  captivity  and  a  like  fee  for  each  animal  added  later  by  natural 
increase  or  otherwise.  The  animals  kept  in  captivity  may  be  sold  or 
shipped  within  or  without  the  State,  by  permission  of  the  commis- 
sioners. 

Hissoari. — Deer  or  elk,  alive  or  dead,  may  be  shipped  from  any  pri- 
vate preserve  and  sold  in  the  markets  of  the  State  when  accompa- 
nied by  a  tag  furnished  by  the  game  warden  of  the  county,  showing 
whose  property  it  is,  where  killed,  and  to  whom  shipped. 

Hew  Hampshire. — The  Blue  Mountain  Forest  Aasociation  may  kill 
elk,  deer,  or  moose  in  their  preserve  for  one  month  after  the  open 
season,  and  at  any  time  may  transport  them  outside  the  State. 
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New  York. — ^Deer  may  be  sold  during  the  open  season;  and  nvB*^. 
elk,  caribou,  and  antelope  from  private  parks  may  be  sold  dur  j 
the  same  period.    Common  carriers  may  transport  animaLs  into  t. 
State  for  breeding  purposes,  but  may  not  transport  venL5<Mi  unle-*-  • 
is  accompanied  by  the  owner. 

North  Carolina. — Seventeen  counties  permit  the  owner  and  ker-^r- 
of  an  inclosed  game  reserve,  who  raises  deer  for  use  or  sale,  to  k 
sell,  or  use  those  raised  or  kept  in  said  inclosure. 

Pennsylvania. — Owners  of  game  preserves  who  hold  a  game-pn»;'i 
gating  certificate  may  sell  and  transport  deer  or   fawn  alive  !•- 
propagating  purposes  only,  after  securing  the  written  consent  of  * 
president  of  the  board  of  game  commissioners. 

In  three  or  four  other  States  game  "  under  private  owner*i 
legally  acquired,"  is  supposed  to  be  exempt  from  the  general  pn 
sions  of  the  game  law ;  but  in  a  test  case  as  to  its  sale  or  export  i^ 
doubtful  whether  the  courts  would  so  hold  without  more  specific*  |.: 
vision  legalizing  such  commerce. 

SUMMABT. 

The  domestication  of  deer  and  elk  offers  an  interesting  field  : 
experiment,  as  well  as  remunerative  returns  for  the  investmeLt  . 
capital. 

The  wapiti  and  the  Virginia  deer  can  be  raised  successfully  v 
cheaply  under  many  different  conditions  of  food  and  climate.    7 
production  of  venison  and  the  rearing  of  both  species  for  ^t'>••^i  , 
parks  may  be  made  profitable  industries  in  the  United  States. 

Instead  of  hampering  breeders  by  restrictions,  as  at  present,  n  ■ 
laws  should  be  so  modified  as  to  encourage  the  raising  of  deer, « 
and  other  animals  as  a  source  of  profit  to  the  individual  and  t<» 
State. 

Safeguards  against  the  destruction  and  sale  of  wild  deer  in  ;  '• 
of  d(miesticated  deer  are  not  difficult  to   enforce.     For  thi^  [ 
pose  a  system  of  licensing  private  parks,  and  of  tagging  th^i 
carcasses  sold  or  shipped,  so  that  they  may  be  eaj^ily  ident/' 
is  recommended. 

It  is  believed  that  with  favorable  legislation  much  otherwise  « •• 
land  in  the  United  States  may  be  utilized  for  the  production  of  \<: 
son  so  as  to  yield  profitable  returns,  and  also  that  this  excellent 
nutritious  meat,  instead  of  being  denied  to  99  per  cent  of  the  \^  \ 
lation  of  the  country,  may  become  as  common  and  as  cheap  in 
markets  as  mutton. 
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